




Peace is his profession 

For more than a decade the officers and airmen of the United States Air Force 
Strategic Air Command have waged peace with all the vigor and resolution 
the military once gave only to war. The survival of our civilization in which freedom 
of religion, education, art, science and government flourishes, depends today upon 
the men who are practicing peace as a lull-time profession. In this restless world 
these professional men are actively dedicated to our way of life ! 
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SYMBOL OF SUPERIORITY 



The key to Hi-Torque superiority is in the distinctive shape of the recess. It has an arcuate 
base; diverges outwardly from center; is undercut at sides. This shape insures full bear- 
ing thrust; locks driver in recess; gives greater torque values than heretofore possible. 
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THIN-WALL magnesium casting for the Regulus missile fin 
produced by Dow. 


QUALITY MAGNESIUM CASTINGS 

for aircraft and missiles 

Sand, Permanent Mold, Plaster Castings 

YOU NAME THE CASTING. Dow can supply you with 
ordinary and extraordinary shapes or sizes. Specialized 
techniques rigidly maintain your standards and specifica- 
tions. Heavy-wall or thin-wall, room or elevated temper- 
ature use, the best— and surest— answer to your problems is 
Dow magnesium castings! Contact your nearest Dow sales 
office for additional information, the now chemical com- 
pany, Foundry Sales, Bay City, Michigan. 


YOU CAN DEPEND ON 
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Nov. 2-8— Second World Metallurgical Con- 
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Naval \ir Missile Test Center. Pi. Mugu. 
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Nov. 11-15-10?" International Air Safety 

Awards Dinner. Nov. 14. l or Details 
write i'SF. 46S Fourth Avc.. N. V. C. 

Nov. 15-1 4— \ i id- America l-.lectronics Con- 
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3-minute check-out for jets 



HIS 



NOW. . . LARGE-SCALE COMPUTER r ECHN/QUES RIGHT AT YOUR FINGER TIPS 


IBM ANNOUNCES THE 




INTCOMPUTER 


• Automatic Positioning of Decimal Point 
— Eliminates Scaling 

• Easy, Fast, Direct Programming 

• Minimum Instruction Required 

• Mobile, Desk-Side Convenience 

• New, More Flexible Tape Units 


• Single-Instruction Square Root 

• Divides and Multiplies Simultaneously 

• No De-bugging Run Necessary 

• Develops 30-Digit Product 

• Fifteen-Digit Input and Output 


• Cathode Ray Tube Display 

• Decimal or Octal Arithmetic 

• High-Speed Printed Numerical Output 

• No Special Air Conditioning Needed 

• Low Cost 


For the engineer and scientist, with a 
minimum of instruction, the compact new 
IBM 610 Auto-Point Computer provides 
large-scale electronic computer facilities 
at desk-side. 


IBM 


TIME 

EQUIPMENT 



If your problem calls for 

MISSILE GO-NO-GO TESTING 



Link's Design, Engineering and Production Abilities 
Provide the Answer 
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Link has established an enviable record of achieve- 
ment in the design, development and manufacture 
of Oo-No-Go systems evaluation test equipment. 
With this experience. Link serves many industries 
confronted with problems in the field of electronics. 

In addition to test equipment, Link's know-how 
in the rapidly-changing electronics industry covers 
many other areas, including: 

• Simulators • Ground Support Equipment 

• Evaluators • Component Assemblies 

• Optical Systems • Computers 


Experience, highly specialized engineers, and 
modern, complete production facilities enable Link 
to custom-build electronic equipment for many mis- 
sile applications. Each item of equipment— a result 
of continuous research and development, imagina- 
tive management and stringent quality control— is 
the most advanced in its field. 

Link can be of assistance in solving your problem. 
Write or call Jack Ritchie, Engineering Sales, Bing- 
hamton 3-6311 (ext. 277) for complete information. 
A brochure of our facilities is available on request. 




Another ARC Flight Proved Product 


The Type 210 360 Channel VHF 
Transceiver. Now available— a high powered 
VHF Transceiver that permits two-way communication 
on ALL frequencies likely to be used for many years . . . 
choice of any required frequency for any part of the 
country, whether you fly under VFR or IFR conditions. 
Here is extra safety insurance for you and others on 
today's more crowded airways. 

THE SYSTEM: 

• Frequency range: 1X8.00 to 135.95 me 

• 360 channels, spaced 50 kc 

• Weight of entire system: 22 pounds, compact 
size 

e Operation: single channel simplex or double 
channel simplex by pilot selection 

TRANSMITTER : 

e Power output: IS watts, high level amplitude 
modulation 


e SCS/DCS: Transmitter can operate 6 me higher 
than receiver in DCS position and on same fre- 
quency in SCS control position 

RECEIVER: 

e Sensitivity 2 microvolts at 10 db — 

• A VC: 3 db, 10 to 10,000 microvolts 

• Image rejection: over 70 db; all other spurious 
rejections over 80 db 

• Automatic noise limiter 

Backed by 29 years of leadership in airborne electronic 
equipment exclusively, and over 18 months of labora- 
tory and flight testing, the Type 210 assures you of 
ARC'S well known exacting standards of engineering 
and quality manufacture. 

Ask your dealer or write us tor descriptive brochure. 


Aircraft f^adio Corporation 

Omni/loc Receivers • Course Directors 






BOONTON, NEW JERSEY 




Allis-Chalmers 

Compressors 

develop supersonic and 
hypersonic air speeds to 
test planes and missiles 

Flight conditions at two, three, ten times the 
speed of sound areduplicated with scale models 
and for full-size jet engines at the U. S. Air 
Force’s Arnold Engineering Development 
Center, Tullahoma, Tennessee. 

This photo shows some of the Allis-Chalmers 
equipment used to whip up these tremendous 


Axial and centrifugal compressors with a 
combined rating of four and one-half million 
cubic feet of air a minute . . . driven by 300,000 
horsepower of electric motors, with all neces- 
sary power transformers and control equip- 
ment, are among the drive systems installed in 
the Center’s three laboratories. 

Allis-Chalmers furnishes axial flow, centrif- 
ugal and rotary compressors for all wind- 
tunnel and engine test applications. 


'ital years from the 
craft development 
C equipment is aid- 
reh by the USAF’s 
Development Cen- 
s Langley and Mof- 
-nd major producers 
craft and engines. 
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You can depend on HyaTI 
jet engine bearings . . . 
for PROTOTYPE 



QUALITY in 
QUANTITY! 


When HYATT builds your jet engine bearings, you get 
production know-how unmatched anywhere in the 
industry. We have the skills and facilities to maintain 
unvarying prototype quality throughout quantity 
production. Every bearing we deliver will measure up — 
not merely to your minimum specifications, but 
to your highest expectations! 

For size ranges and load ratings of standard HYATT 
Aircraft Bearings, request Catalog A-56. For expert 
engineering and production help in solving special 
bearing problems, contact Hyatt Bearings Division, 
General Motors Corporation, Harrison, New Jersey. 


Other Equipment Available to Simplify Engineering 

Allis-Chalmers also builds transformers, control, switchgear, motors, and unipolar gener- 
ators for use in wind-tunnel and test facilities. For information, contact your nearby A-C 
office or write Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wisconsin. 

ALLIS-CHALMERS <&> 
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Chemicals for Industry 

ROHM e HAAS 

COMPANY 

WASHINGTON SQUARE, PHIIADEIPHIA 5, PA. 
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Plexiglas 

. . . aviation ’s standard 

transparent plastic 




HYDRAULIC MOTORS 


HIGH TEMPERATURE 
ACCUMULATORS 


HYDRAULIC PUMPS 


HYDRAULIC VALVES 


One-Piece, One-Source Hydraulic Packages 

by 5TRRT0PRWCR 


Package design provides optimum operation, minimum 
weight and maximum reliability by eliminating a major 
hydraulic problem . . . interconnection of dissimilar 
units. Design matching and manifolding of all com- 
ponents by the manufacturer simplifies trouble shooting. 
Your package comes as a unit, tests as a unit and works 

Package design by STRATOPOWER offers one source 
responsibility of design, development and manufacture. 

Sales and Service Offices 
5058 Venice Blvd., Los Angeles 19, California 
3323 Grove Street, Dallas 35, Texas 


As one of the largest manufacturers devoted exclusively 
to aircraft hydraulic accessories, STRATOPOWER is 
already volume producing many components at the rate 
of thousands per month. By combining these installation- 
proven components with other parts still in development 
stages, STRATOPOWER can complete your package for 
early delivery. For further information , contact The New 
York Air Brake Company at the STRATOPOWER Sales 
and Service office nearest you. 


WATERTOWN division 

THE NEW YORK AIR BRAKE COMPANY 
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CAPT. THOMAS BARTLEY FLIES 27,000 MILES A MONTH 
WITH SINCLAIR GASOLINE AND OIL 


When Captain Bartley takes off from New York on the Houston run, his Eastern 
Air Lines plane is doubly protected by Sinclair aviation products. Sinclair Aviation 
Gasoline and Aircraft Oil are teamed to give the mighty engines maximum power 
and superior lubrication. Sinclair is 
proud that Eastern places such confi- 
dence in Sinclair aviation products. 

AIRCRAFT FUELS AND LUBRICANTS 


SINCLAIR 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, New York 





ANALOG or DIGITAL: 

WHICH TYPE OF SPECIAL-PURPOSE COMPUTER IS BETTER? 


THE ANSWER: It depends on the application. 

Ford Instrument develops and produces both types 
of computers — analog and digital — for an unlimited 
range of systems applications. FICo analyzes the prob- 
lem and designs the computer best suited to the needs 
of the application, in terms of reliability, flexibility, 
economy, and size. For both types of special-purpose 
computers FICo employs modular techniques, simpli- 
fying the problems of design and manufacturing . . . 
and making servicing fast, simple, and economical. 

FICo has developed and produced special-purpose 
computers to handle an extreme variety of problems— 




FORD INSTRUMENT 


' I S I O N OF SPERRY 


ENGINEERS O 


Beverly Hills, Calif. 

il abilities can find a future a 



FORD INSTRUMEI 
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How U. S. Taps Soviet Missile Secrets 26 

► Powerful, long-range radar units based in Turkey have tracked 
Russian launchings for two years. 

IATA Members May Renew Fare Drive 39 

► Miami delegates feel boost in first-class fares may help to offset 
mounting costs of airlines. 

Avre CF-105 Displays Advanced Engineering 50 


► Design features include intakes, blunt trailing edges, conical 
camber. 


MISSILE ENGINEERING 


AIR TRANSPORT 
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B. F. Goodrich zipper seals 
even tighter under pressure 

B.F. Goodrich Pressure Sealing Zippers are a completely 
different kind of fastener. They seal out dirt, fumes and liquids 
—yet zip open in seconds to provide easy access for servicing. 

Notice how the molded rubber lips seal with hairline 
precision. Under external pressure they seal even tighter, 
withstand any pressure up to the maximum strength of the 
zippers themselves. 

Pressure Sealing Zippers, made only by B.F.Goodrich, are 
used on air ducts, inspection ports, access doors, aileron gap 
seals, fume curtains, full pressure high altitude suits, and 
many other applications. 

The Pressure Sealing Zipper is one more example of how 
B. F. Goodrich rubber research and engineering can solve 


B.F.Goodrich Aviation Products 

a division of The B. F. Goodrich Company, Akron, Ohio 
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EDITORIAL 
Why, Mr. President? 


On page 26 of this issue we are publishing the first 
accurate and detailed account of how the U. S. has been 
tapping Russian missile test secrets for more than two 
years. Many people will ask why we are publishing a 
story that on the surface looks as though it might be 
a grave breach of genuine military security. There are 
two basic reasons for publishing this story: 

• First, it is not really a secret from anybody except the 
vast bulk of the American people who are most vitally 
affected by it The Russians have known about it for 
some time and there is little they can do beyond what 
they are already doing— threaten Turkey where this radar 
equipment is located. We have known about it for 
more than a year. News of this operation can be 
obtained in Athens’ cafes, Pentagon corridors, Los An- 
geles cocktail parties and avionic professional society 
gatherings. Bits and pieces of the story already have 
appeared in the public prints of several nations. 

We have discussed this situation with people deeply 
concerned with the U. S. missile program and its prog- 
ress relative to the Soviet effort and have been unable to 
unearth a single valid reason why the full story should 
not be told now. We expect the usual cry of "wolf” 
from the type of military and political security officer 
who still withholds from public release information that 
is officially removed from all military security classifica- 
tion and who quivers every time the American press 
reports the roll-out of a new bomber within full public 
view or the firings of missiles from Cape Canaveral where 
housewives, photographers and curious tourists can watch 
the proceedings from public beaches. 

• Second, the story of liow this fairly detailed and accu- 
rate data on Soviet missile progress has been available 
to the top level U.S. officials for more than two years 
is one of the most significant facts of the current crisis 
this country faces in its international and internal affairs. 
It proves conclusively that the officials of the executive 
branch of the government knew positively of the basic 
facts in the onrush of Soviet science in developing bal- 
listic missiles and the hardware associated with the Sput- 
nik satellite. They not only failed to warn the American 
people of the potential danger in these developments 
but, at the same time, they deliberately and unmistak- 
ably took action that is seriously weakening both our 
airpower in being and the quantity and quality of our 
future aerial weapons. 

Existence of this excellent source of data on the Soviet 
missile test program, plus other non-scientific intelligence 
techniques explains why President Eisenhower and his 
top defense officials, such as Defense Secretary Charles 
E. Wilson and Deputy Defense Secretary Donald A. 
Quarles, could shrug their shoulders and blandly an- 
nounce to the public: “This is no surprise; we knew 
about it all the time.” This is true. 

But in the same breath they also added that these 
developments such as the testing of both IRBM and 
ICBM and the orbiting of the Sputnik were "no cause 
for alarm.” This is patently false as evidenced by the 
private alarm that is now shuddering through the White 
House and Defense Department and the bitter reaction 
rolling in from the NATO countries abroad who feel 
that the U.S. has committed an unforgivable error in 
allowing the Soviets to forge ahead in the scientific fields 
that are the foundation of new weapons development. 


In addition to the evidence available on Russian mis- 
sile firings, a delegation of top USAF officers led by the 
then Chief of Staff Gen. Nathan F. Twining and includ- 
ing such expert appraisers of aircraft as Lt. Gen. C. S. 
“Bill” Irvine, Gen. Thomas S. Power, now commander 
of Strategic Air Command and Maj. Gen. Albert Boyd, 
who has test flown every new USAF and NATO aircraft 
for a decade, visited the Soviet Union in the summer 
of 1956 and got the best first hand look at Russian aerial 
hardware ever afforded western visitors. Their grave 
warnings to the White House on the pace of the Soviet 
advance were rudely brushed aside and obviously have 
played no significant role in U.S. military and inter- 
national policy planning. 

Now what have our leaders of the executive branch of 
the government been doing while they were getting all 
this data on the march of Soviet scientific weapons 
progress? They have been and still are embarked on a 
fiscal policy that is shaking the military, scientific and 
industrial foundations of our national defense system 
so badly that only emergency action with the utmost 
speed will prevent a major deterioration of our atomic 
airpower strength in relation to the Soviets in the imme- 
diate future. 

The alienation of science from the defense effort has 
been going on for some years and already had been 
detailed in these columns. But the recent public out- 
bursts of Dr. Clifford C. Furnas and Trevor Gardner 
are symptomatic of this problem. Both are Republi- 
cans; both held top scientific appointive posts in the 
Defense Department and both found it impossible to 
work effectively in the atmosphere that regarded scien- 
tists as “just another pressure group” or “eggheads.” 
President Eisenhower's own public statement that the 
U.S. satellite Vanguard project was “sold" to him as 
a scientific project to be separate from the military pro- 
gram is the most convincing evidence of all of this basic 
cleavage between our current political leaders and the 
scientific community that is the foundation of military 
weapons development in modern times. 

The other action that is already beginning to tear 
down both out existing military airpower strength and 
the industrial complex that is developing and producing 
future weapons is the fiscal policy of imposing an arbi- 
trary $58 billion expenditure ceiling on the Defense 
Department for Fiscal 1958. 

This fiscal policy is keeping our ballistic missile devel- 
opment and test program on a five day week, has already 
made minor cuts in the funding of this “business as 
usual” program and is now forcing an across the board 
cut of about 25% in military aircraft and missile pro- 
duction rates. This means that we will get fewer new 
weapons much later than originally planned under the 
Administration-approved program of two years ago. It 
also means that we will be further behind in our tech- 
nological race with the Soviets and our international 
prestige as leader of the free world will decline even 
further. 

It is high time the American people asked President 
Eisenhower why, in view of the overwhelming evidence 
available to him during the past two years on Soviet 
technical progress, he is still pursuing a policy that is 
slowing the pace of our military technology and sapping 
our future military strength. —Robert Hotz 




HEAT-FIRE DETECTION Zone type (loft) for all-over detec- 
don Gives an overheat danger signal and fire alarm No 
tubes, no resetting after a fin-. Spot type (right) for specific 
locations— set from minus 65 to plus 1000 degrees F. 



AUXILIARY POWER SYSTEMS Lightweight, monofuel sys- 
tems for guided missiles, piloted aircraft. Turbine driven 
with horsepower of up to 200; supplies regulated power at 



PUSH-BUTTON FIRE EXTINGUISHING SYSTEM Uses 
CF;|BR, CF.-BR-, CB. MB. or COj ... pressurized in spheres 
of strong, lightweight steel. System manually operated by 
pilot. Discharges in a fraction of a second. 



FIBERGLASS SHATTERPROOF AIR-STORAGE SPHERES 

Pressurised air containers— strong enough to handle pres- 
sures up to 5,000 psi, yet 40% lighter than steel. Available 
in volumes of from 50 to 5,000 cubic inches. 


FOR AIRCRAFT: EXTRA SAFETY, EXTRA POWER 
WITH PRECISION PRODUCTS BY KIDDE! 


Leaders in the aircraft safety, auxiliary 
power and pneumatic system fields, Kidde 
now offers a wide range of precision products 
combining the advantages of light weight 
with dependable operation. More than 95 
of the aviation fire extinguishing systems 
installed on U. S. planes are Kidde-built. 
Kidde’s auxiliary power systems are finding 
wide use on both guided missiles and high 


performance aircraft. And Kidde air com- 
pressors and pneumatic power systems are 
used by Boeing, Fairchild, Lockheed, North 
American, Republic, Douglas, Convair, Avro. 
If you have a safety, pneumatic or secondary 
power problem, Kidde’s advanced engineer- 
ing staff will develop, test and manufacture 
equipment to meet your exact specifications. 
Call or write Kidde today. 


Kidde ® 


Walter Kidde & Company, Inc., Aviation Division 
1018 Main Street, Belleville 9, N. J. 


District Sales Eng ineering Offices: Polios, Tex.-Doyton, Ohio-St. Louis, Mo.-Seattle, Wash.-Van Nuys, Calif.-W oshington, D. C. 
Waller Kidde-Pacific, Van Nuys, California • Waller Kidde & Company of Canada ltd., Monlreol 
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WHO'S WHERE 


In the Front Office 


Dongles operations in Washington. New 
York and Dayton. Gen. Eaker retired a; 
vice president of Hughes Tool Co, earliei 
this month. 

Max Golden, promoted to Deputy Assist 
ant Secretary of the Air Force. Materiel 
from former post as Deputy for Procure 

David D. Coffin and Dr. Thomas H. 
lohnson. vice presidents, Ravtlii 

Waltham, Mass. Mr. Cof 


facte 


Manu- 


nagcr-N 


Missile 5 


s Divi; 


Dr. John D. Kleis. vice president and di 
lector of research, Fanstecl Metallurgical 
Corp., North Chicago, 111. Dr. Kleis suc- 
ceeds Dr. Leonard F. Yntcma, retiring. 

John B. Gates, vice president-finance, 

Robert G. Clark, vice president and 
treasurer, Epsco, Inc.. Boston. Mass. 

William O. Boschen. vice president of 
Avion. Inc.. Woodside, N. Y.. has also 
been named the general manager. Also: 
Seymour Rabinowitz, engineering manager. 

John Bender, vice president of Hum- 
phrey. Inc., San Diego. Calif., has also 
assumed the post of ^sales manager. ^ 

and director of Transocean Air Lines, lias 


oTcfu. 5 


i. Walter F. Rodcc. now Naval 
inlander. North American Air 
mmand Headquarters, Colorado 


Honors and Elections 

The National Advisory Committee for 
Aeronautics’ Exceptional Service Medal, the 
NACA’s second highest honor, has been 
presented to John B. Parkinson and Anshal 
I. Ncihousc, research scientists of the 
Langley Aeronautical Laboratory. Mr. Park- 
inson, chief of the Hydrodynamics Research 
Division, and Mr. Ncihousc, head of the 
Spin Tunnel, were cited for "research that 
has contributed significantly to the ad- 
vancement of aviation in the United States.” 

A. M. Rochlen. vice president-public re- 
lations of Douglas Aircraft Companv. has 
received the Cross of the French Legion 
of Honor “for outstanding achievement in 
furthering cooperation between the French 
and American aircraft industries and his 
contributions to advancement and public 
acceptance of international air transport." 


Changes 

Joseph W. Lewis, assistant to the presi- 
dent. Beckman Instruments. Inc.. Fullerton, 
Calif. 

Samuel F. Leib, manager-interline air- 
freight sales, American Airlines, Inc. 


INDUSTRY OBSERVER 

► Third firing of the Atlas intercontinental ballistic missile from USAF 
Missile Test Center, -Patrick AFB, Fla., is scheduled to come off late this 
month or early November. As in first two launches, firing will not be a 
distance trial. Missile will not carry all its operational components, and 
primary purpose of the test will be a checkout of the propulsion systems. 

► Boeing Boinarc air defense missile recently had an extremely successful 
firing mission at USAF Missile Test Center, Cape Canaveral, Fla. Boinarc 
was fired automatically with nearest control personnel more than 10 mi. 
from the launching pad, climbed to 60,000 ft. and intercepted and 
destroyed a target drone at a range of more than 1 00 miles from the. Cape. 
Air Defense Command is programming 20 operational squadrons of 
Bomarcs. 

► Japanese air force is cxlrcmcly interested in Grumman’s F11F-1F Mach 2 
interceptor for its air defense forces. Pressure is building up in Japanese 
papers to buy the aircraft, and Japanese delegation on recent visit to the 
U.S. insisted on a demonstration of the aircraft at Edwards AFB, Calif., 
although it was not on their original program. 

► Missile experts working on USAF intercontinental ballistic inissile pro- 
grams have calculated that the thrust required to put the Soviet's 184 lb. 
Sputnik satellite into its orbit would be sufficient to deliver a 4,000 lb. 
warhead over a 1,500 mile range if used for a ballistic missile. 

► Pratt & Whitney J52 turbojet engine will power the air-to-surfacc missile 
being developed for the Boeing B-52 by North American Aviation rather 
than two General Electric JS5s which fiad been tentatively considered in 
early planning. 

► Marquardt Aircraft Co. has built and shipped an afterburner to Fairchild 
Engine Division for use with the latter's J83 turbojet engine. Power boost 
with afterburner will be about 50%. Northrop is still considering the J83 
for its T-38 jet trainer, although General Electric’s J85 apparently has the 
inside track. Both engines are in the 2,500-lb.-thrust category without after- 
burner. 

► Minimum horizontal velocity for precisely establishing a circular orbit for 
the Vanguard satellite is 25,034 fps. Launching vehicle design calls for a 
launching speed considerably in excess of this to allow for performance 
shortcomings in various components and stages. 

► Solar batteries powering the 6.4 in. test spheres for the Vanguard satellite 
would make tracking possible for years if sphere achieves an orbit. 

► Boeing is seriously studying proposals for a large vertical takeoff design 
incorporating 16 turboprop engines mounted in tandem at each end of 
eight nacelles— four nacelles per wing. For vertical lift, front tractor engines 
and propellers would tilt 90 degrees upward and rear pusher powerplants 90 
degrees downward. 

► Large scale production of the Orenda Iroquois turbojet engine by Curtiss- 
Wright reportedly hinges on its acceptance for use in a new USAF bomber. 
Several U. S. fighter manufacturers with aircraft whose performance is limited 
by poweqjlants rather than airframe also are interested in the engine. 

► The Martin Co. is interested in a slightly redesigned version of the 
Iroquois for use in the SeaMaster jet seaplane. Engine would require 
enlarged compressor to give greater pressure rise for better transonic 
efficiency. 

► West German air force has placed a follow-on order for Lear ADF-14 
transistorized automatic direction finders. Order brings value of ADF-14s 
ordered by Germans to $1.5 million. 
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TO MAKE THINGS 
BETTER 

FOR AMERICA- 


Avco Manufacturing Corporation is a builder of quality products 
for the commercial economy and high-performance military 
systems for national defense. Aircraft engines, electronics systems, 
farm implements, kitchen components and the nose cone for the 
Air Force Titan intercontinental ballistic missile are being 
produced by Avco today. 

The foundation for Avco tomorrow is being laid at our Research 
and Advanced Development Division. We know that the tech- 
nology of the future will be built on scientific research being done 
now. Amazing new materials and new means for creating useful 
power hold out the promise of great advances in transportation, 
in agriculture, in consumer products, in nearly every aspect of 
our future economy. New scientific knowledge and its imaginative 
application can turn these promises into reality. Work at the 
Research and Advanced Development Division has already shown 
what rapid strides can be taken in a short time. 

The division is composed of outstanding scientists and engineers 
who work in an environment that fosters creative investigation. 
It is the “breakthrough” division of a progressive manufacturing 
organization. Avco management recognizes the role of the 
scientist in modern technology. Avco’s determination to make 
things better for America places the resources of a large, diver- 
sified, aggressive company firmly behind the Research and 
Advanced Development Division. 




Avco’s new research division now offers unusual and exciting 
career opportunities for exceptionally qualified and forward- 
looking scientists and engineers in such fields as: 



Write to Dr. R. W. Johnston. Scientific and Technical Relations, 
Arm Research and Adeanced Development Division. 

20 South Union Street, Lawrence. Massachusetts. 


Washington Roundup 


Middle East Crisis 

Nikita Khrushchev's newest swagger induced by success- 
ful Soviet firings of an intercontinental ballistic missile 
and the Sputnik earth satellite is beginning to worry 
Washington observers on both sides of the diplomatic 

They fear the overly confident Communist party boss 
may overplay his hand in the Middle East— possibly even 
risking a move of Soviet "volunteers" against Turkey 
from Syria— on the assumption that ballistic blackmail 
will keep the U.S. at arm's length. Aside from the 
political considerations, one of the reasons Russia wants 
to isolate Turkey from the West is the existence of U. S. 
radar units there to track Soviet missile firings (see page 
26). If Khrushchev decides to gamble. Soviets probably 
will blame the initial blow on the l urks, a tactic they 
used in Korea to try and justify their actions to neutralist 


Scientific Manpower 

Russia’s satellite has spurred a strong drive among 
congressional members to take action to increase this 
country's reservoir of technical and scientific personnel. 
Numerous bills pros iding various types of federal scholar- 
ship programs were introduced this session, but they 
weren't pushed. 

Sen. Ilomer Capchart (R.-Ind.) said last week on his 
return from a tour of Russia. Poland, Czechoslovakia and 
East Germany: "In Russia, the scientists and technicians 
have been made the heroes of Communist society. They 
pick their brains out and utilize them. In the U.S., on 
the other hand, there is this tendency not to cooperate 
and. in some eases, to beat their brains out. What I 
want to sell is that this attitude of non-cooperation must 
change. We must pay more attention to scientists and to 
educating more scientists.” 

Grass Roots Complaints 

Russia's Sputnik and the U.S. missile program won’t 
be the only thing on flic mind of Congress when it again 
starts to air complaints against the way economy is being 
enforced on the Defense Department. There arc the 

installations arc being closed or drastically curtailed to 
save money. Three prime sore spots aggravated by 
USAF’s Air Materiel Command arc at the Memphis, 
Tcnn., Air Force Depot: Shclbv, Ohio, Air Force Depot, 
and Topeka, Kan., Air Force Depot. Cuts at these and 
other centers arc creating local political hornet’s nests. 

Airport Hassle 

Selection of a Baltimore consulting engineer firm by 
Special Presidential Aide Ehvood Quesada to survey Wash- 
ington’s long drawn-out airport problem is likely to draw 
fire from backers of Virginia as a site for the badlv- 
needed second airport. Charles Allen, a partner in the 
firm that will undertake the survey in a joint venture 
with the firm of Hayes, Seay, Mattern and Mattcrn of 
Roanoke. Va., has served as chairman of the State Avia- 
tion Commission of Maryland since April. 1955. 

Maryland has made a vigorous fight for Baltimore’s 
Friendship Airport as a second Washington airport and 
recently asked for Quesada s reassurance that Friendship 


would be included in the study by the engineers. 

Allen also testified at the Civil Aeronautics Board 
Washington-Baltimorc adequacy of service investigation 
to support Greater Baltimore Committee exhibits describ- 
ing the Friendship facility from a technical standpoint, 
lie said that J. E. Greiner, in association with other engi- 
neers, was "responsible for the architectural, engineering, 
planning development and supervision of construction" 
of the airport and added, "We think it is one of the best 
in the world.” 

McElroy Disappointed 

Almost overlooked in the rush of news about Russia’s 
earth satellite was evidence that Neil II. McElroy. new 
Secretary of Defense, was disappointed in his first meet- 
ing with his new boss at the White House. McElroy 
conferred with President Eisenhower only 24 hours after 
taking office and holding a congenial, if somewhat stiff, 
initial meeting with the Pentagon press corps. Photog- 
raphers who were admitted to take pictures said afterward 
Ihc two men appeared serious. Eisenhower was “grim.” 
When McElroy left the White House, he displayed 
short patience with waiting reporters, shouldered them 
aside in a manner that brought charges of rudeness. One 
interpretation of the incident: McElroy. a man with a 
wide reputation for shrewd public relations in his regular 
job as president of Procter & Gamble, was seriously irri- 
tated during his session with the President. 

General Motors Decline 

General Motors Corp. has fallen to 16th place in the 
newest compilation of the 100 largest defense contractors. 
Tire listing covers the two vcars from Januarv. 1955. to 
the end of 1956. In a 64-year list, starting in July. 1950, 
General Motors still stands in second place. Winner on 
both lists: Boeing Airplane Co., which has been given 
more than S7 billion in business since 1950 and S1.9 
billion in the last two years. Aircrafts dominate the top 
ten in the new list: General Dynamics. North American. 
United Aircraft. General Electric. Lockheed. American 
Telephone and Telegraph. Ford, Douglas and McDon- 
nell. 

Contract Principles 

Seven-year effort of Defense Department to get a set 
of Contract Cost Principles has culminated in a 42-pagc 
document now being circulated for comment in industry 
circles. Aircraft Industries Assn, will launch its study at 
a committee meeting in about one month, is expected 
to come up with considerable criticism of the proposals. 
Pentagon has set a Dec. 16 deadline for comments. 

Profit Decline 

Results of second quarter operations by commercial 
airlines show a continued upward trend in revenues and 
a continued downward trend in net profits, according to 
a quarterly report issued by the Air Transport Assn. 
Domestic trunk airlines in the period April through June 
reported S367.947.000 in revenue, an increase of S40.- 
3SS,000 over the same period in 1956. Net profits, 
however, dropped from $20,88 3,000 for the second quar- 
ter of 1956 to S16.076.000 for the second quarter of this 
year, a decrease of 23%. —Washington staff 
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ARTIST's sketch shows location of the major Russian ballistic missile test center at Krasnyv Yar located due west of a large bend in the 
Volga River between Stalingrad and Saratov. Intermediate range runs southeast with impact area in the Uzbek Desert near the 
Afghanistan border. Long range missiles and the Soviet’s Sputnik satellite arc fired on a track just a few degrees north of due east 
and impact in the sea just beyond Vladivostok. U. S. operated radar in Turkey can track along entire path of intermediate range 
missiles and can establish trajectory along long-range missile flight path. 


How U.S. Taps Soviet Missile Secrets 


Powerful, long-range radar units based in Turkey 
have tracked Russian launchings for two years. 


Washington— U.S. has been tapping 
Russia’s missile secrets for more than 
two years by means of extremely power- 
ful long-range radar and other equip- 
ment based in Turkey. Operation of 
this equipment, well known to the 
Soviet Union, is considered by diplo- 
matic sources as one of the reasons for 
the current heavy Russian military and 
political pressure on Turkey. 

Backbone of the U.S. missile intel- 
ligence system is an AN FPS-17 radar 
developed and operated by General 
Electric Co. near Samsun. Turkey, a 
seaside resort on the Black Sea. This 
radar can detect and track missile firings 
from the main Russian missile test cen- 
ter at Krasnyv Yar (see map) on 
both the intermediate range extending 
to the southeast toward the Afghan 
border and the longer range track ex- 
tending eastward on about a heading of 
70 degrees to the Pacific Ocean in the 


area around Vladivostok in Siberia. 

A similar radar set is operating at 
Laredo, Texas, (AW June 4. 1956, p. 
23) where it is used to track ballistic 
missiles fired at the White Sands, 
N. M., Proving Grounds. Both radars 
have been in operation for several years. 

These two radars arc believed to be 
the most powerful sets now operating 
in the world. They develop a peak 
power of about two megawatts but hold 
this power for a pulse about a thousand 
times longer than conventional radar. 
These sets now have a range of about 
1,000 miles, depending upon the 
strength of return from a target. They 
use a simple type of coherent integra- 
tion developed at the Lincoln Labora- 
tory at Massachusetts Institute of Tech- 
nology to amplify weak signals occurring 
below the noise level of the receiver. 

Both of these radars are being modi- 
fied to increase their range to 3,000 


miles at extreme altitudes as indicated 
by USAE Chief of Staff Gen. Thomas 
D. White in a recent speech (AW 
Sept. 30, p. 25). This modification will 
involve application of Columbia Uni- 
versity's ORDIR (omnirange digital 
radar) technique to the AN L PS- 1 7 by 
the federal Scientific Corp. which was 
recently founded by scientists of the 
Columbia University Electronics Re- 
search Laboratory - . 

The General Electric operated radar 
near Samsun has provided data oil the 
type of Russian missiles being launched 
from the Krasnvy Yar test complex, 
their speed, altitude, track and approxi- 
mate range. Data is automatically re- 
corded and transmitted to the U. S. 
where data reduction is handled by the 
Lockheed Missile Systems Division and 
the Stanford Research Institute. 

In addition to the radar equipment 
in Turkey, there are other approaches 
to gathering Russian missile data from 
outside the borders of the Soviet Union. 
One possible approach is via Project 
Tom Thumb, a USAF unit developed 
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Com air Wizard Wins 

Washington— Convair Wizard air defense system has been endorsed by the U. S. 
Joint Chiefs of Staff for development by the Air force as the prime future defense 
against all types of aerial vehicles, including intercontinental ballistic missiles. Con- 
vair's Wizard system was in competition with the Army s Nikc-Zcns system devel- 
oped by Bell Laboratories and Douglas Aircraft Co. and another USAF sponsored 
system involving Boeing Airplane Co.. General Electric and Ramo- Wooldridge Inc. 
(AW Oct. 7, p. 29; Oct. 14, p. 37). 

Joint Chiefs in making the Wizard decision also reaffirmed USAF’s responsibility 
for area air defense in contrast to the Army’s role of point defense. 

Wizard proposal rvas developed by Convair in cooperation with Radio Corp. of 
America and other specialist firms as an overall long-range air defense system that 
would be effective against all types of aerial vehicles, including Mach 2 bombers, 
air-to-gronnd missiles and long-range ballistic missiles. It is based on both long-range 
detection devices and long-range defensive missiles using solid propellants and 
involves considerable advanced component development svork on special antennas, 
electronic antenna steering devices and high power sources. 

Among the component developers associated with the Wizard program are: 

• General Electric on missile warheads. 

• Sanders Associates whose PANAR multi-element, multi-lobe antenna system is 
being adapted for Wizard due to its relative invulnerability to point-source jamming. 

• D. S. Kennedy Inc. working on problems of big purabolas. 

• Avco Inc. electronic antenna steering devices. 

Special high power sources arc being developed by Rome .Air Development Center. 
Radio Corp. of America and E1MAC. Wizard is still primarily in the design pro- 
posal stage and would require at least five years to provide early stage hardware 
capable of systems operation. 


Soviet Technical, Political Gains 
Spur Shift in Attitude on Defense 


by the Hvcon Manufacturing Co. of 
Pasadena, Calif., which is capable of 
detecting turbojet, ramjet and rocket 
engines at extremely long ranges and 
gathering fairly accurate data on the 
engine’s performance. Another ap- 
proach involves the use of optical 
equipment and spectometry to identify 
missiles and supersonic aircraft in 
flight. This is based on the well known 
fact that each different configuration of 
aerial vehicle produces a different air 
disturbance pattern in flight. 

The Turkey based complex of U.S. 
missile detection and performance 
monitoring equipment has been yield- 
ing results for well over two years, dat- 
ing back to the first test firings of the 
Soviet intermediate range ballistic 
missile from the Krasnyv Yar complex 
during the summer of 1’955. 

Fairly complete data on this missile 
test program has been obtained, in- 
cluding a significant shift from the ir- 
regular pattern of experimental test 
firings to a regular five per month pat- 
tern, indicating a switch to production 
line sample test firings during 1956. 
This provided fairly conclusive evidence 
that the Soviet IRBM program had 
shifted from the development phase to 
production with an operational capa- 
bility imminent. 

Detection of the longer range, multi- 
stage ICBM test program along the 70 
degree track torvard the Pacific began 
in late 1956. A variety of shots was re- 
corded, including stage separation tests, 
maximum altitude attempts and final- 
ly long range firings impacting about 
4.000 miles from the launching site. 
Present radar can not cover the entire 
distance of the long range firing. 
These long range firings began during 
the early summer of 1957. and the 
Soviets publicly announced they had 
successfully tested an ICBM late in 
August (AW Sept. 2. p. 27). During 
the summer months of June, July and 
/August, there were at least eight firings 
of long range multi-stage missiles of 
various types along the Siberian track. 
It is believed the Russians arc using 
the same launching equipment for their 
Sputnik satellites as for their ICBM. 

The long range missile firing fre- 
quencies. irregular intervals and va- 
riety of tests conducted indicate that 
the Soviet ICBM program is still in a 
development test stage with produc- 
tion and operational capability in this 
field still two or three years distant. 

USAF made its first test firing at 
the Cape Canaveral, Fla., missile test 
center of a Convair Atlas ICBM last 
June, fired another propulsion test ve- 
hicle in September (AW Sept. 30, p. 
30) and has a third shot scheduled for 
early November. Test firings of the 
Army's Jupiter and the USAF's Doug- 
las Thor IRBMs began early this year. 


By Evert Clark 

Washington— Major shift in adminis- 
tration attitude on the defense problem 
was under way last week as a result 
of Russian technological gams and dip- 
lomatic maneuvers, and strong recom- 
mendations by the President's Science 
Advisory Committee that U.S. missile 
effort be increased. 

Beginning of the shift was made clear 
m statements bv Vice President Richard 
M. Nixon and Deputy Defense Secre- 
tary Donald A. Quarles only a few 
hours after the Advisory Committee 
met with the President. 

Secretary of State John Foster Dulles 
said a day later that tile nation's security 
must conic first even if that means 
gieatcr sacrifices in the form of bigger 
budgets and higher taxes. All three 
administration officials spoke seriously 
of Russia's satellite and its implications. 

The night before the Advisor;' Com- 
mittee visited the White House, state- 
ments by public officials were still in 
the vein" of former Defense Secretary 
Charles E. Wilson’s remark that the 
satellite was a "scientific trick.” Assist- 
ant to the President Sherman Adams 
spoke of “high score in an outer space 
basketball game” in referring to the 
U.S.-Rusisan satellite situation. 

Adams also pledged that President 


Eisenhower. Ins administration “and in- 
deed the Republican Administration 
that will succeed this one in 1960, will 
never weaken in their determination to 
hold to sensible budgetary and fiscal 
goals"— including “a balanced budget, 
a surplus sufficient to provide a tax cut" 
and continued payments to reduce the 
public debt. 

'No Greater Mistake' 

Nixon told a San Francisco audience 
that the U.S. “could make no greater 
mistake than to brush off this event 
(launching of Sputnik) as a scientific 
stunt of more significance to the man 
in the moon than to men on earth. We 
have had a grim and timely reminder 
of a truth we must never overlook— that 
the Soviet Union has developed a scien- 
tific and industrial capacity of great 
magnitude. 

“Let us resolve once and for all that 
the absolute necessity of maintaining 
our superiority in military strength must 
always take priority over the under- 
standable desire to reduce our taxes.” 

Quarles, speaking in New York, said: 

“As long as we arc faced by the 
challenging threats of Soviet Russia, 
sacrifices will continue to be required in 
the form of individual effort, or imper- 
sonal effort in the form of taxes, that 
arc great!' in excess of any we have 
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previously been willing to devote to 
national security except during a shoot- 

Nixon, Quarles and Dulles all stressed 
that the military power of the U. S. is 
now considerably stronger than that of 
Russia. But all three said the rapid 
growth of Russian strength could not be 
ignored and should not be underesti- 
mated. 

Re-Appraisal 

President Eisenhower had said a 
week earlier: "Now, so far as the sat- 
ellite itself is concerned, that docs not 
raise my apprehensions, not one iota.” 
He said its only significance was that it 
proved the Russians had powerful 
rockets, and it gave them a propaganda 
advantage. 

Nixon called the launching a "spec- 
tacular event," and said it “will have 
rendered a signal sendee to the cause 
of freedom if only we react strongly 
and intelligently to its implications . . . 

"No more dramatic incident could 
have occurred to remind both the 
Communist and the free world of the 
increasingly terrifying aspects of mod- 
ern warfare," Nixon said. 

This obvious re-appraisal of the sit- 
uation was followed bv a meeting be- 
tween Eisenhower and his top finan- 
cial adviser. Budget Director Percival 
Brundage. The night before Brundage 


went to the White House, he and Cen- 
tral Intelligence Agency Director Allen 
Dulles had minimized the importance 
of the satellite launching, and Brun- 
dage had remarked that it would be 
forgotten in six months. A dinner com- 
panion, former minister to Luxembourg 
Pcrlc Mcsta replied: "And in six months 
we may all be dead.” 

Shortly after the Brundagc-Eiscn- 
hower meeting, the White House 
named Arthur Larson as Special As- 
sistant to the President for “special 
projects in international affairs relat- 
ing to United States informational pro- 
grams and Soviet propaganda efforts.” 
Larson also will advise Secretary Dulles 
on special overseas propaganda pro- 

Until the new post was created. 
Larson was head of the U. S. Informa- 
tion Agency, which had reacted to the 
satellite launching by immediately send- 
ing a “news policy note” to its Voice of 
America radio network advising news- 
casters to avoid deprecating the Soviet 
satellite scientists, play down any idea 
of a satellite race between the U.S. and 
Russia, avoid linking Russia’s achieve- 
ment with her military potential, stress 
the scientific aspects of the Russian 
satellite and avoid a suggestion that its 
launching was evidence of “Soviet 
superiority in science." 

White House Press Secretary James 


Sputnik Rocket 
Size Alarms USAF 

deeply concerned by the size and appar- 
ent weight of the third stage rocket 
which carried the Soviet Sputnik satel- 
lite into its orbit. Detailed photographs 
of tire rocket show enough details of the 

get similar detailed shots of the satellite 
itself. 


Hagcrty declined to say whether Lar- 
sons appointment and naming of 
career diplomat George V. Allen to 
replace him at USIA were related to 
the Soviet satellite launching. 

Defense Muzzle 

Muzzles on the three services were 
even stronger than the guidance to the 
Voice of America. Air Force, Army and 
Navy ordered their personnel not to 
comment publicly on U.S. or Russian 
satellite programs. 

Wording of the Air Force and Army 
orders was similar enough to leave lit. lo 
doubt that the gag policy originated at 
the White House. Orders to all tore, 
services bore the same date, Oct. 9. 
five days after the launch. 

At least one Air Force command, in 
transmitting the headquarters order 
down the line to its installations, 
worded it this way: “The President of 
the United States desires that Air Force 
personnel refrain from making public 
comment on satellite programs of the 
United States and other countries." 

USAF's order was marked “For 
Official Use Only" when it was trans- 
mitted from Chief of Staff Gen. 
Thomas D. White to all commands. 
Copies of Navy and Army orders fur- 
nished to the House Government In- 
formation Subcommittee bore no label 
indicating distribution was restricted. 

Chairman John E. Moss (D.-Calif.) 
said Defense Department officials will 
be asked where the policy was 
originated when they are called for 
public hearings on Nov. 18 and 19. 

Army's order went to commanding 
generals of Air Defense Command. 
Arm)' Ballistic Missile Agency, and 
Continental Army Command. 

USAF Order 

Text of the Air Force order as trans- 
mitted from USAF headquarters: 

"Recent Soviet announcements have 
created much public interest and specu- 
lation. To endeavor to keep this matter 
in proper perspective, assure (that) all 
personnel under your jurisdiction re- 
frain from making any public comment 
pertaining to missile or satellite matters 
at this time. Any comments almost cer 
tain to be misinterpreted. Discretio 
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should be used in the implementation 
of this instruction." 

Aitny's similarly worded order said 
"any statements ... are subject to mis- 
interpretation both here and abroad.” 

Navy's gag was not as tight-it 
allowed officers to quote a speech on 
the satellite situation made Oct. 8 by 
Chief of Naval Research Rear Adm. 
Rawson Bennett-and it held out hope 
that the gag would be soon removed. 

"This notice will be canceled as of 
1 December 1957,” the Navy order 

read. 

Russia meanwhile dropped its pose 
that its satellite was a symbol only of 
“peace and progress." The newspaper 
Leningrad Pravda printed an article say- 
ing Sputnik was capable of determining 
density of the atmosphere at various 
heights, and "this question is of im- 
mense importance for the development 
of modern jet-propelled guided missiles 
as well as for the conquest of the 
cosmos in general.” 

Clifford C. Furnas, former Assistant 
Secretary of Defense for Research and 
Development, joined the controversy 
over this country's Vanguard satellite 
project by saying lie urged former De- 
fense Secretary Charles E. Wilson more 
than a year ago to free more funds for 

“It was quite obvious that the 
Russians were making progress, par- 
ticularly in the rocket field, and I felt 
it important for our international rela- 
tions that we be successful in getting 
a satellite up first,” Furnas said. 

But Wilson took a “so what” atti- 
tude. Furnas said, and the requests for 
more money “never got out of the 
Secretary of Defense’s Office.” Furnas 
said the President was correct in saying 
he never refused a request for Vanguard 
funds, because he never got one. 

Furnas charged that funds for Van- 
guard came from various Defense De- 
partment budgets and arrived "in bits 
and pieces." 

"There has been begrudging and 
dribbling financial support.” Furnas 

"There has been a great deal of 
fumbling, waiting for the other fellow 
to pick up the check.” 


New Missile 
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Presidential Assistant Adams, after 
denying that “our country has been in a 
pell-mell race to be the first nation in 
history to shoot something round into 
outer space,” added; "At no time have 
dollar limitations of any kind held up 
our country’s satellite program.” 

Vanguard program’s TV-2 test 
vehicle was scheduled to be fired late 
last week to test the first stage engine, 
as the Russian Sputnik continued in its 
orbit. 

IRBM Choice Waits 
More Test Firings 

W ashington— Defense Dcpartmen t 

decision to delay its selection of an in- 
termediate range ballistic missile 
(IRBM) pending further tests is 
favored by both industry contractors 
and the Air Force. 

Within a few hours after the post- 
ponement was announced, USAF's 
Douglas-built Thor made a second suc- 
cessful flight from its launching pad at 


Patrick AFB, Fla., and traveled more 
than 2,000 miles. 

At the Pentagon, USAF and Defense 
Department observers agreed there 
har e been too few test firings to justify 
action, despite the fact that former De- 
fense Secretary Charles E. Wilson had 
hoped to settle the question before his 
retirement about 10 days ago. Neil H. 
McElroy. Wilson’s successor, said upon 
taking office that the test program will 
be accelerated. 

The recommendation to delay the 
decision was made by the three-man 
committee headed by William M. Hola- 
day, special assistant to the secretary 
for guided missiles. 

Other members of the committee arc 
Maj. Gen. John B. Mcdaris, head of the 
Army Ballistic Missile Agency, and Maj. 
Gen. Bernard A. Schriever, commander 
of the Air Force Ballistic Missile Di- 
vision. It was indicated that Gen. 
Schriever concurred in the delay, prob- 
ably because he is confident that Thor 
will prove its reliability and accuracy in 
the current test program. 
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Details of Sputnik Surprise Scientists 


By David A. Anderton 

Barcelona— Soviet's successful satel- 
lite has tremendous technical implica- 
tions that pres ide a bench mark for 
judging the state of Russian missile art. 

It underscores Russian ability to 
launch a nuclear warhead aimed at any 
part of the world. 

It confirms the existence, availability 
and to some extent the reliability of 
vcry-large-thrust liquid rocket boosters. 
It indicates the tracking frequencies 
and types of equipment used in the Rus- 
sian long-range missile programs. It 
points to one of the firing areas used in 
this program. 

In a broad scientific sense, the Rus- 
sian technicians have proved once and 
for all the feasibility of a satellite and 
of communications from such a vehicle. 
Not too long ago, some competent en- 
gineers were inclined to dismiss satel- 
lites as science fiction: avionics experts 
occasionally questioned the possibility 
of getting data back across the reaches 
of space. These valid doubts have been 
removed. 

Performance a Surprise 

But it was the detailed technical per- 
formance of the satellite and its launch- 
ing vehicle that provided the most sur- 
prises to the delegates at the Eighth In- 
ternational Astronautical Federation 
Congress here. 

Success or failure of a satellite launch- 
ing is determined at the point in space 
at which the engine stops producing 
thrust. The trajectory from there on is 
determined almost uniquely by two fac- 
tors: speed of the vehicle at the instant 
of motor burnout, and the angle of the 
tangent to the flight path with respect 
to a reference axis, generally taken 
through the center of the earth. 

night path from then on can only 
be altered, in the case of a satellite, by 
the very gradual decelerating effect of 
the occasional molecule of air that hits 
the sphere and which, in the. collision, 
slows the satellite. The aerodynamics 
of extremely high altitudes was first dis- 
cussed in Aviation Week (June 25, 
1956, p. 50). 

Final speed at burnout of the last 
stage engine is proportional to two items 
only: the exhaust velocity of the rocket 
engine and the ratio of total vehicle 
weight to the payload weight. 

Angle of departure of the flight path 
is determined by the overall accuracy 
of the guidance system in programming 
the flight path of the vehicle. 

Official Russian data on the satellite 
launching vehicle said it was a three- 
stage rocket. Launching was conven- 
tional, with the flight path programmed 


vertically for about one mile, then tilted 
over toward a 45-deg. trajectory. The 
first-stage engine took the vehicle to a 
speed of about 4,500 mph. before cut- 
off. The second-stage burning blasted 
the rocket to a speed of about 12,000 
mph. before it burned out. The re- 
maining third stage, which was made of 
the rocket propulsion unit, a nose 
shield and the satellite itself, coasted 
until the flight path was parallel to the 
earth's surface; then the rocket was 
fired. Final speed was about 18.000 
mph., and the three objects— satellite, 
nose shield and third-stage propulsion 
unit— were all in an orbit. 

This scheme is similar to that 
planned for the U. S. Vanguard pro- 
gram. but it differs in cutoff speeds and 
altitudes. 

From these numbers and the an- 
nounced weight of the satellite-1 84 lb. 
—technical observers drew some very 
disturbing conclusions. 

They noted that both first and 
second stage burnout velocities are 
higher for the Russian vehicle than for 
the U.S. one, indicating higher mass 
ratios for those stages than planned for 
the Vanguard. Planned overall mass 
ratio (ratio of total launching weight to 
satellite weight) for the Vanguard is 
about 1,000. Put another way. it takes 
1,000 lb. of structure, guidance and 
fuel sitting on the launching stand to 
put one pound of satellite in orbit. 

Total weight of the Russian satellite 


and its protective nose cone is prob- 
ably around 220 lb., or 100 kg. overall. 
Mass ratio for the Russian vehicle can 
be assumed to be about that for the 
Vanguard. Obvious arithmetic indi- 
cates the three-stage Russian satellite 
vehicle weighs in at about 220,000 lb.. 
which is 10 times the Vanguard gross 

Thrust Estimate 

Assuming comparable thrust ratios, 
then the thrust of the Russian rocket 
must be on the order of 270,000 lb., 
but might be as high as 300,000 lb. 
This could be obtained with a cluster 
of liquid-rocket booster units, or a 
single booster with clustered motors. 
Either way. the thrust of the rocket 
motors used would be between about 
70,000 and 100,000 lb. 

The lower figure is within the capac- 
ity of a developed motor the size of 
the German V-2 engine. North Ameri- 
can Aviation, Inc., developed such a 
variation on the basic German engine 
and got about 76,000 lb. thrust from it. 
The Russians could do the same. 

These numbers make it possible to 
construct a hypothetical rocket which 
has either three or four first-stage en- 
gines, a single second-stage engine of 
the same thrust rating, and a third 
stage which might be a modification or 
development of the Meteo rocket used 
in Russian IGY high-altitude work. 

First- and second-stage engines prob- 


Farside Aborts 

Washington— Four attempts to fire a balloon-launched research rocket to a 4,000 
mile altitude had failed by late last week in Air Force's Project Farside (AW July 22, 

First attempt, made at Eniwctok Atoll the dav before Soviet Russia launched its 
satellite (AW Oct. 14. p. 27), failed when the 200-ft. helium filled balloon ripped. 

For 12 days after the first failure, USAF was not allowed to comment on firing 
attempts. Repeated inquiries and -a published report of three of the failures finally 
produced a short press release. 

effects on the balloon in each attempt, "with the result that the rockets have not 
been properly positioned to achieve the desired results." 

In two attempts, the rockets were fired to obtain data even though maximum 
altitude could not be reached. USAF said there have been no rocket malfunctions. 

Farside is a S750.000 project sponsored !>v Ait Research and Development Com- 
maud's Air Force Office of Scientific Research. Prime contractor is Aeronutrouic 
Systems Inc., a subsidiary of Ford Motor Co. Aeronutronic's team at Eniwetok 
included key scientists from all its departments and was headed by E. H. Krause, vice 

P Farside rockc^consists of four stages. First is four Thiokol Recruits: second is a 
single Recruit: third is four Grand Central Rocket Co. Arrow IIs; last stage is a 
single Arrow- II containing a 3.5 lb. payload, which includes a telemetry transmitter. 
Instrumentation, developed by Aeronutronic and University of Maryland, was to 
measure earth's magnetic field in three of the six rockets and cosmic ray data in 
the other three. 
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ably were fueled by alcohol with liquid 
oxygen as oxidizer. This is the standard 
Russian combination used in a large 
portion of their missile work. 

Third-stage rocket probably was 
solid-fuel for the same reason as the 
Vanguard: guaranteed ignition and 

combustion at high altitudes. It may 
have been a simple motor casing and 
charge fastened to the base of the 
Meteo rocket head. 

Performance of the satellite indicates 
the Russians had ample velocity mar- 
gin to meet orbiting requirements. The 
lack of any apparent amplitude modula- 
tion of the satellite signal indicates that 
the satellite itself is non-rotating, which 
in turn means that the last stage 
vehicle would not have been spun up 
before separation. 

Orbital Height Varies 

The ellipticity of the orbit, which 
would be a measure of guidance system 
accuracy, has not been tied down with 
enough observations to make a solid 
assessment possible. Official Russian 
statements said that the orbital height 
varied and was a maximum of about 
621 mi. (1,000 km), but observations 
in Germany and England have placed 
it as low as 180 mi. at its closest pas- 
sage to the earth. 

If the latter figures are true, then 
there is less atmospheric density at that 
altitude than formerly believed, because 
most calculations show a rather short 
orbiting life at altitudes below 200 mi. 

None of the Russians at the Interna- 
tional Astronautical Federation Con- 
gress here professed to know any details 
about the program, not even the 
launching site. They said that four 
different ones were available, and later 
reports have narrowed down the firing 
site to a spot somewhere north of the 
Caspian Sea. This covers a lot of Rus- 
sian territory, but does narrow it down 
to a missile range in that area, used for 
the obvious advantage of the availabil- 
ity of logistic support. 

Possibly a Crash Program 

There seems little doubt that this 
was a brute-force approach, achieved 
with off-the-shelf hardware. There is 
even some speculation that the Rus- 
sians instituted a crash program with 
the Vanguard project as a spur. Ob- 
servers remembered that almost every 
Russian announcement of their satel- 
lite program was made after a U.S. 
statement. 

"All but one. that is,” said one ob- 
server, "and that was the one that re- 
ally counted.” 

Tracking frequencies were announced 
bv the Russians before the firing, but 
only just before. The two chosen— 20 
and 40 me.— indicate that the Russians 
adapted Doppler radar gear from their 


long range missile program and used it 
for the first shoot. Meantime, they 
have unofficially indicated that succes- 
sive satellites will broadcast on the 
108 me. frequency. 

They have also unofficially indicated 
that this first shot was not a scientific 
satellite intended as a contribution to 
the IGY program, but rather a test 
firing to sec if it could be done. Hav- 
ing done it, they seized the opportunity 
to make technical and propaganda capi- 
tal from the firing. 

Propaganda effort here extended to 
great lengths. The Russians were thor- 
oughly charming, mingled with the 
delegates and even visited a religious 
shrine one day of the meeting. Alla 
Mascvitch, astrophysicist chosen as the 
glamor girl of the party, showed up at 
one reception wearing a Spanish skirt, 
at another wearing Spanish shoes copied 
after a bullfighter’s. She put on a new 
dress each day, two on some and three 
on one or two occasions. She showed 
pictures of her four-year-old daughter. 

By the last day. she— and the Rus- 
sians— had almost every delegate eating 
out of her hand. The final touch was 
at the conclusion of her paper on Rus- 
sian optical observation stations for the 


By Katherine Johnscn 

Washington— Public congressional 
hearings on the U.S. satellite pro- 
gram and the related missile and rocket 
programs are expected to begin in the 

Sen. Mike Mansfield (D.-Mont.), the 
majority whip, said last week the 
groundwork study by the staff of the 
Senate Preparedness Subcommittee, a 
subcommittee of the Senate Armed 
Services Committee, would be com- 
pleted bv the end of the month. He 
said he hopes hearings will begin “as 
soon as possible" after the study is 
completed and that “in view of the 
public interest they should be as open 
as possible.” 

The staff investigation was directed 
by Sen. Richard Russell (D.-Ga.), chair- 
man of the full Armed Services Com- 
mittee, and Sen. Lyndon Johnson (D.- 
Tcx.), chairman of the Preparedness 
Subcommittee. It had the backing of 
Sen. Styles Bridges (R.-N. H.) and Sen. 
Leverctt Saltonstall (R.-Mass.), the top 
ranking Republicans on the Armed 
Services Committee (AW Oct. 14, 
p. 31). 

Special Session Unlikely 

It is unlikely, however, that the spe- 
cial session of Congress, which was 
urged last week by Sen. Stuart Syming- 
ton (D.-Mo.) to focus public attention 


satellite program. After describing the 
tracking telescope, she unpacked one 
and presented it to Agrupacion Astro- 
nautical Espagnol, the host society. 

Some observers thought scientific ob- 
jectivity was carried too far when every 
appearance of the Russians became a 
signal for handclapping. There were 
bitter comments when, on the evening 
of a folk-dance festival given to honor 
the IAF Congress, the Russians were 
greeted bv applause deliberately started 
and sustained by a few Americans. A 
few minutes later Dr. Theodore von 
Karman entered and in dead silence 
walked to his seat. Said one American, 
“If the Russians rate handclapping, von 
Karman rates a standing ovation with 
hat-throwing.” 

But the Russians continued to smile 
at every session, formal or informal. 
They made no comment that could be 
construed as rubbing in the accom- 
plishment to their fellow scientists. 

Said one observer, “Khrushchev 
pointed out that they never talked 
about anything until they had done it. 
I wish we had kept our mouths shut 
and our scientists off television and out 
of Life magazine until we had some- 
thing to show for it.” 


on the satellite issue, will develop. 

At a press conference urging the spe- 
cial session, Symington not only called 
for an all-out effort in the U.S. satel- 
lite and guided missile programs but 
also in the conventional aircraft and 
weapon modernization programs of 
the three services. Two key recom- 
mendations made by Symington: 

• Bans on overtime pay in missile pro- 
grams should be lifted. “Few people 
know that our ballistic missile pro- 
grams have, for a long time, been lim- 
ited to a five-day week,” Symington 
said. "Conversely, when our military 
people went to Moscow last year, they 
were told that, once the Soviet political 
leaders had decided on a weapon, the 
only limitation to the development and 
production of that weapon was the sleep 
required by those who were working 
on it." 

• Air Force’s proposal for self-financing 
by defense contractors should be 
dropped. Symington said the plan 
whereby contractors would borrow 
money "to the tune of hundreds of 
millions of dollars” and absorb the cost 
of interest is "creating chaos in the 
manufacturing field" and is dictated 
solely by "the rigid and arbitrary S38 
billion ceiling” the administration has 
placed on Fiscal 1958 defense expendi- 

Symington estimated that Russia 
would have an operational interconti- 


Early Missile Hearings Planned 
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nciitiil ballistic missile "within two to 
three years.” He set the date for the 
U.S. at "four to six years,” but added 
that, under present cutbacks and stretch- 
outs, the date would be pushed further 
forward, and the U.S.-Soviet gap in- 

"Over the past two years, the 
Soviets have flight tested at least 20 
times as many intermediate and short- 
range ballistic missiles as has the U.S., 
and months ago they successfully pro- 
pelled and guided loiiger-range ballistic 
missiles on test flights from one end of 
Asia to the other." Svmington said. 
"We have vet to launch one 1CB.VI 
out of sight of the coast from which it 
was launched.” 

He estimated that the Soviets “al- 
ready have intermediate range ballistic 
missiles m sufficient numbers, and pos- 
sible operationally useful enough, to 
successfully attack targets within the 
limits of that range.” 


Satellite Criticism 


Symington also criticized the U.S. 
failure to correlate its satellite and 
missile programs. He said: 

"It is ... a fact . . . that the system 
which is planned to launch our 20 lb. 
Vanguard satellite next Spring is in no 
way related to, or capable of being used 
for. launching hydrogen warheads, as 
is the Soviet system which has launched 


planned satellite.” 

It should be understood, Symington 
added, “that while the Soviet satellite is 
a direct by-product of their ballistic 
missile system, our own planned satel- 
lite is not related to our ballistic pro- 
gram— and therefore even when fired 
will not be an indication of our prog- 
ress versus the Soviets in the develop- 
ment of ballistic missiles.” 


Political Battles 

Despite emphatic public avowals of 
non-partisanship by both Republicans 
and Democrats, a congressional investi- 
gation of the satellite and ballistic mis- 
sile programs appears inevitably de- 
stined to become heavily enmeshed in 
politics. Developments indicating this 


Nuclear Hold Back 

Washington— Sen. Henry lackson (D.- 
Wash.) charged the Bureau of the 
Budget last week with holding back 
Atomic Energy Commission’s program 
for nuclear propulsion of rockets. In the 
Fiscal 1957 budget, Jackson said. Con- 
gress voted an additional S9.1 million to 
AEC’s $25 million request. As of last 
Jan. 28— after seven months of the fiscal 
year had passed— he said the Bndget Bu- 
reau had failed to release $8 million of 
the $9.1 million. 


• Statement by the Publicity Division 
of the Democratic National Committee 
criticizing "the complacency of this ad- 
ministration m thinking that the Rus- 
sians are not first-class scientists and 
applied engineers. ... It is a shock to 
us that the Russians have beaten us by 
making the first launching of an earth 
satellite. . . . The people should be 
told the facts." The statement was 
signed by former President Harry Tru- 
man, former presidential candidates 
Adlai Stevenson, New York Gov, Aver- 
ell Ilarriman and 16 other members of 


the Democratic Advisory Council. 

• Sen. Clifford Case (R.-N. J . ) , indicat- 
ing a general trend of Republican re- 
action, called for increased attention to 
military requirements— but defended 
the administration's approach of a 
steady-level defense program for a long- 
pull. "There arc worse things than not 
being first.” Case said. "Far worse would 
be to forget, as we have at times come 
dangerously close to forgetting, that 
maintenance of our security requires a 
sustained, consistent effort for as long 
as we can presently see into the future.” 


Sealed Fuselage, Floats Turn 
Verlol HUP-2 Into Amphibian 


College Point, N. Y.— Vertol Air- 
craft Corp. HUP-2 research helicopter 
has been made completely amphibious 
by reinforcing and scaling the bottom 
of its fuselage to act as a hull, adding 
outrigger floats for lateral stability on 
the water, and re-ducting the engine 
cooling system to avoid water ingestion. 

Recent test flights made by Philip 
Camcrano, Vertol test pilot, proved the 
modification to be successful. Flights 
were made in Flushing Bay near the 
plant of Edo Corp., which was given 
conversion contract by BuAcr. 

Vertol officials think that the Edo 
modification has great significance. 
Some believe that all future helicopters 
built for the Navy may include a re- 
quirement for waterproof hulls. 

Vertol is currently building four 
Model 44 (improved 1 1-2 Is) for the 
Swedish Navv with amphibious hulls 
and special lateral stability floats de- 
signed by the company. 

Dual benefits expected from amphibi- 
anizing the HUP-2 arc: 

• Increased capability: By being as cap- 
able of operating on smooth to mod- 
erately rough water as equivalent-sized 
seaplane, research HUP-2's capability is 
greatly increased. It can land beside 
ditched aircraft to rescue crew, can land 


alongside ships to take on or off-load 
passengers, emergency eases or priority 
supplies. Being able to taxi forward or 
backward and pivot in very small radius 
(around one float) gives helicopter ex- 
cellent water maneuverability. Addi- 
tional weight of approximately 550 lb. 
resulting from conversion is about com- 
pensated for by increased lift due to 
greater ground effect caused by rotors 
being closer to water when craft is 
waterborne than they are to ground 
during land operation. Pilot has not 
been able to induce any rotor ground 
resonance in flight tests to date. 

• Increased safetv: All over-water op- 
erations with amphibious HUP-2. such 
as plane guarding during carrier take- 
offs and landings, anti-submarine war- 
fare and overwatcr ferrying of personnel 
and aircraft will be much safer because 
of single-engine machine's ability to 
land, even under autorotation, safely on 
sea in event of power loss or mechani- 
cal difficulties. Standard HUP-2s sink 

S uite rapidly if ditched and have 
rowned passengers and crew. 

Edo was given the contract to con- 
vert the HUP-2 into a full-fledged 
amphibian because of the difficulty of 
landing helicopters equipped with ex- 
isting rubber floats at relatively high 
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forward speeds-an important considera- 
tion during a forced autorotation land- 
ing. Rubber floats also have limited 
seaworthiness. 

In initial Flushing Bav tests, the 
amphibious HUP-2 was landed at for- 
ward speeds of up to 30 kt. in 1 4 ft. 
waves, and taxied at 15 kt. through a 
2i ft. steamer wake. Machine was suc- 
cessfully taxied up wind, down wind and 
cross wind. It proved that it could taxi 
backward without difficulty and make 
>60-deg. turns, pivoting on one float, 
despite a wind of 1 2-1 5 kt. velocity 
which was blowing during the tests. 

Edo engineers found, from the 
HUP-2's load water line, that the heli- 
copter floated almost exactly in flight 
attitude, the draft varying from a few 
inches at the bow to about 1 5 in. at 
the rear pylon. 

Modifications Edo accomplished on 
the helicopter included: 

• Relocation of engine-cooling air ex- 
haust from trapezoidal opening under 
fuselage to two louvres at either side of 
new engine hatch. 

• Baffling of cooling air intakes to keep 
out spray and engine exhaust. 

• Rotating engine combustion exhaust 
stack 40 deg. upward. 

• Providing completely new engine 
hatch cover for top of engine compart- 
ment just forward of rear pylon. 


• Installing two floats, one on either 
side of center of machine, f loats arc 
remodeled forebodies of standard model 
S9-2000 Piper Cub floats. Aft end was 
faired into a pointed V shape to ease 
backing operations on water. Determi- 
nation of size of outrigger floats neces- 
sary to produce required lateral stabil- 
ity’ was based on Edo’s considerable 
background in hydrodynamics. 

• Reinforcing bottom of the fuselage 
to withstand impact with water at 
maximum sink speed of 4 ft./sec., which 
is well within HUP-2's autorotation 
capabilities. 

• Installing foot-high dam at bottom of 
passenger door entrance. 

• Replacing lower Plexiglas windows in 
cockpit with aluminum plates to pro- 
side sufficiently strong bow for hull. 

• Waterproofing entire bottom fuselage 
to line six inches above load water line 
with Fiberglas, and gasketing all access 
doors in the hull. 

• Replacing magnesium main landing 
gear wheels, which cannot stand corro- 
sive action of salt water, with aluminum 
wheels. This was only modification 
made to standard undercarriage. 

• Protecting against gasoline spillage 
and fumes by installing catch basin m 
bilge. Bilge pump and ventilating 
blower were installed to eliminate fuel 
and fumes. As added precaution, gaso- 


line fume detector or “sniffer,” which 
actuates indicator mounted above in- 
strument panel in cockpit, was also in- 
cluded in bilge to warn of presence of 
fumes in engine compartment. 

C. L. Fenn, Edo’s chief engineer, 
told Aviation Week that the same type 
of "amphibianization” could be per- 
formed on single-rotor helicopters. 
Preliminary studies indicate that Si- 
korskv's S-56 twin-engine helicopter has 
an excellent load water line. 

When the FIUP-2’s flight tests arc 
completed at Edo's plant, the helicopter 
will be flown to the Naval Air Test 
Center at Patuxent NAS, Md., for fur- 
ther evaluation. 

News Digest 


Dassault Mirage III fighter reached 
speed of Mach 1.8 in level flight. 
French fighter, powered by SEPR 
rocket and Sneema Afar turbojet, was 
piloted by Roland Glavanv during test 
flight from Mclun-Villarochc. 

Douglas Aircraft Co. released 400 
office and clerical employes at its El 
Segundo division. By January 1, per- 
sonnel force will be reduced to a 70,000 
total. 
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Pilot’s Picture Tube Display Test Flown 


By Richard Sweeney 

Los Angeles— Basic contact flying an- 
alog units in Army-Navy Instrument 
Program (ANIP) for integrated cock- 
pit development were unveiled here last 
week at a symposium sponsored by the 
two services, Douglas Aircraft's El Sc- 
gundo Division and Bell Helicopter 
Corp. 

Basic units now being flown in a 
T2V-1 are: 

• Flat cathode ray tube which gives 
symbolic display of attitude, speed by 
means of a series of grid lines much the 
same as pilot would see flying over 
farms with section lines. 

• Lightweight airborne digital com- 
puter which takes information from 
sensors, sends computed data concern- 
ing attitude, rates. 

• Display generator, link between com- 
puter and cathode ray tube which turns 
computer’s output into electronic sig- 
nals which give pilot his information on 
flat tube. 

To better test concept of contact 
analog, a simulation of the proposed 
situation display has been fabricated 
and installed in the T2V-1. The mov- 
ing clement consists of a simulated 
airplane shaped light, movement of 
which is controlled by manual inputs 
from the cockpit. This moving element 
traces airplane path on a semi-trans- 
parent map of the Southern California 
area. Final configuration of situation 
display will be a cathode ray tube show- 
ing airplane position automatically ac- 


cording to data from computer, which 
in turn will get raw information from 
available navigational aids and/or iner- 
tial type stable platform. 

Flying test bed so far has six flights 
totaling 3.6 hr. actual flight operation 
time for the equipment. 

In the T2V-1. test display is mount- 
ed in front cockpit, with cathode ray 
tube shaped to completely fill normal 
front windshield area. Presently, a hood 
covers front of display tube, precluding 
normal flight operation from front cock- 
pit. Rear cockpit is standard, and James 
Stcgman, Douglas project test pilot, acts 
as safety observer while person in front 
cockpit is flying under hood using the 
new display. 

Pilot Flight 

So far, only one pilot has flown with 
the display tube. All other flights have 
been by engineer personnel. 

In addition to large numbers of mili- 
tary and industry’ personnel at the sym- 
posium, many airline officials also at- 
tended the classified sessions. One 
major aim of the meeting was to ap- 
prise carriers of what should be avail- 
able for operational use at the advent 
of jet transports, so that those airlines 
wishing to incorporate an integrated 
cockpit may make provisions for it in 
their planning. 

Information declassified and research 
data gathered in the program was for- 
mally turned over at the meeting to 
M. G. "Dan” Beard, American Airlines 
official and chairman of the SAE Air 


Transport Activities Branch Aircraft 
Cockpit Standardization Committee. 
The committee aided in preparing the 
standard for transport cockpit instru- 
ment locations which soon will be a 
fully operational part of Civil Air Rcg- 

Although the ANIP program is not 
new and all components have been con- 
sidered at length in the three annua! 
gatherings which preceded this one, 
this was the first meeting at which 
flying hardware existed and was on 
flying status in an aircraft. 

Basically, the concept calls for blind 
flight presentation to the pilot on a 
flat, transparent cathode ray tube, of 
a picture analogous to what he would 
see while flying contact. Additionally, 
information he formerly had to gather 
from a number of dials, and mentally 
integrate before making decisions, is 
presented in already-integrated form. 
Concept went back to basic require- 
ments for safe flight, that is— “what 
am I doing, what should I be doing, 
what do I do to be doing the right 
thing?”— and will provide answers to 
these questions which leave a minimum 
or no integration for the pilot but, 
instead, frees him for decisions. 

Data Transmission 

In the T2V-1, sensors pick up pres- 
sures and temperature for computation 
and presentation to the pilot for altitude 
and airspeed information. Stable plat- 
form information for attitude is pro- 
sided clectro-mcchanically by a sphere 
with converging lines painted on it, 
and flying dot scanner. Movement of 
the sphere about its axes gives the com- 
puter information concerning attitude, 
and movement of the lines to simulate 
flight oxer farm section lines is pro- 
vided by the display generator. 

Presently mounted on the T2V-1 arc 
two movie cameras, one recording for- 
ward movement, the other over the 
pilot's shoulder filming the cathode ray 
tube. As flight test progresses, cameras 
will be operated simultaneously to cor- 
relate what is happening outside the 
airplane with the display showing on 
the tube. 

In addition to integrated information 
being displayed in T2V-1 . row of dials 
below cathode ray tube shows basic in- 
formation in backup form, airspeed, 
altitude, fuel, engine data. 

Attitude information now being pre- 
sented bv electro-mechanical unit soon 
will be supplanted by an all-clectronic 
unit being developed by Kaiser Elec- 
tronics. 

Kaiser is due to have hardware fly 
ing in this portion of program within 
about six months. 

Bid call for new display generator 
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load: 2.75 hp continuous output. RPM: 
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lion MII-M-7969A (ASG). 


ver the years the precision, 
ruggedness and reliability of EEMCO 
products has been proven time and 
time again. The consistent, excep- 
tional performance of these low- 
weight, high-output motors, a few of 
which are illustrated, has earned 
EEMCO industry-wide recognition. In 
this highly specialized field, where 
perfection is imperative, the wide- 
spread use of EEMCO motors and of 
EEMCO’s equally reliable actuators is 
eloquent testimony. 


Type: C-1874 400 cycle 3 phase AC Motor 
and Clutch. Weight: 4.5 lbs. Voltage : 200 
volts. Output: 650 watts. Intermittent 
duty: 12,000 rpm. Meets Military Speci- 
fication MIL-M-7969A (ASG). 


iMfo)) ELECTRICAL ENGINEERING & MANUFACTURING CORP. 

V y 4612 W«jl Utter, on Boulevard. Los Angeles 1 6. California -Telephone Republic 3-0151 

DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY ACTUATORS . . . EXCLUSIVELY! 
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(AW Sept. 23, p. 23) incorporates more 
sophisticated requirements than that 
now flying, in that it will have take 
more information from the computer 
and show it on the tube. While con- 
verging grid pattern shown on tube 
serves well presently, a tendency for 
pilot fixation has been noted in ex- 
tended operations with this optical pre- 
sentation. It is anticipated that a 
random pattern display which may ap- 
pear more like flying over natural earth 
scenery like desert, farms, cities, moun- 
tains. will har e less tendency to lead 
to fixations, will be more comfortable 
psychologically, and will probably be 
incorporated in the new generator. 

While overall theory calls for simpli- 
city and for minimum pilot ability to 
fly safely, concept calls for incorpora- 
tion of fine numbers information nec- 
essary for close margin flying such as 
is accomplished under emergency con- 
ditions. in test work. Standby emer- 
gency conditions also will be provided 
for. 

Contractors on the test bed hardware 
arc Kaiser Aircraft and Electronics Corp. 
who built the tube, other electronic 
components of the system: Servomech- 
anisms, which helped fabricate the 
sphere, DuMont Laboratories, which 
developed the display generator. 


By Claude Witze 

Washington— U. S. aircraft industry 
was preparing last week to survive the 
shock of new cutbacks, the magnitude 
of which were still being determined 
at highest-level USAF and Navy con- 
ferences. 

There were Strong indications that 
the Air Force itself was jolted by in- 
dustry billing estimates for the remain- 
der of Fiscal 195S. Due at Air Materiel 
Command Headquarters by Oct. 10, 
the figures were at Pentagon headquar- 
ters carlv last week for scrutiny bv 
USAF Secretary James II. Douglas'. 
Assistant Secretary Dudley C. Sharp 
and their uniformed counterparts, 
headed by Lt. Gen, Clarence S. Irvine, 
deputy chief of staff, materiel. 

Earlier estimates that the industry 
will suffer cutbacks of not less than 
14% (AW Oct. 14, p. 33) were being 
viewed as conservative. Some aircraft 
industry representatives in Washington 
were speculating that the slash may 
go as high as 20% or 25%. 

Reaction to an early USAF sugges- 
tion (AW Oct. 7. p. 30) that produc- 
tion schedules be maintained but bill- 
ings postponed until the next fiscal 
year was becoming increasingly cool 


While current hardware is relatively 
unsophisticated, Army-Navy Instalment 
Program leaders see no reason why final 
configuration and capability hardware 
cannot be developed and brought to 
operational usability status in a few 
years if enough support is given. 

Fixed wing instrumentation hardware 
is further along than that being devel- 
oped for rotary wing aircraft under the 
leadership of Bell Helicopter Corp. 
However, development of necessary 
components of system for fixed wing ap- 
plication demonstrate that no break- 
throughs are necessary to bring the 
rotary wing program along to compar- 
able status, and Bell now has a cathode 
ray tube unit mounted in a helicopter 
simulator at its Ft. Worth plant. Prob- 
lems of helicopter contact analog pre- 
sentation are more intricate, with the 
aircraft's greater freedom of movement 
about various axes and in flight paths. 

Armv-Navv Program has Douglas Air- 
craft as prime contractor for fixed wing 
system. Bell for rotary wing. Numerous 
subcontractors have participated in stud- 
ies of hardware for both systems. Office 
of Naval Research directs the program, 
with Cdr. George Hoover as officer 
in charge of the project. A1 Mayo is 
Douglas Engineer guiding the program; 
Owen Nichaus is Bell project chief. 


in industry circles. It appeared that 
a new wave of cutbacks, to hit the 
industry in November and December, 
is the only solution to USAF’s problem 
of staying within the administration- 
imposed spending ceiling. 

There are reports that manv con- 
tractors, ranging all the way from a 
major engine producer to construction 
firms working on missile test facilities 
at Patrick AFB. Fla., will refuse to 
finance government purchases. 

In the aircraft and related industries, 
the argument against such a policy is 
simple: We can't borrow money at 
54% at our own expense to carry out 
a contract on which the profit margin 
is 3% or less. 

More Layoffs 

The situation in regard to suppliers 
and subcontractors made it clear that 
no action by the 28 major contractors 
initially approached by USAF for "put 
it on the cuff" purchasing can solve 
the problem for the Pentagon and Air 
Materiel Command. 

No effort by a prime contractor who 
is willing and able to provide financing 
for USAF deliveries will keep the pro- 
duction line going if his suppliers arc 
unable to keep operating without finan- 


cial relief. Anticipated payments from 
the government have to be maintained 
in complete phase if the weapon sys- 
tem components they buy are to arrive 
on the assembly line in time to make 
delivery possible. 

Orval R. Cook, president of the Air- 
craft Industries Assn, and a former 
USAF deputy chief of staff for materiel, 
put no yardstick on the size of the an- 
ticipated slashes. But he did anticipate 
that work loads will be reduced with 
additional layoffs of personnel, "perhaps 

"We expected a gradually declining 
rate of production, but we are in the 
midst of what we consider to be a sud- 
den drop, with little time to adjust to 
it. 

"It has all happened over the last 
three and a half months. Nor are the 
full effects known. We shall just have 
to wait and see.” 

Five Day Week 

With a single exception, there was 
no sign from top administration leaders 
that there will be any softening of the 
finn stand for a S38 billion ceiling on 
defense expenditures. Even the ballistic 
missile programs remain on a five-day 
week both in industry and the militarv. 

Russia's spectacular success in launch- 
ing the Sputnik satellite was generally 
disclaimed by the administration. A 
sense of urgency was voiced only by 
Vice President Richard Nixon, who 
said. “The absolute necessity of main- 
taining our superiority in military 
strength must always take priority over 
the understandable desire to reduce our 

Nixon further spoke at odds with 
President Eisenhower and other politi- 
cal chiefs by saying Sputnik has military 
significance and cannot be "brushed 
off” as a scientific stunt. 

There was wide speculation in Wash- 
ington over the possibility that a break 
in the S38 billion ceiling would be 
forced by political reaction to the Soviet 
satellite. There was small hope ex- 
pressed that anything will happen in 
time to save the aircraft industry from 
the impending cutback this fall. 

On the other hand, there will be a 
congressional inquiry into the status 
of our defense program and the damage 
done by Eisenhower administration fis- 
cal policies (see page 31). There is 
strong expectation that the military 
chiefs, or at least USAF spokesmen, 
will hold back no facts if they un- 
called to Capitol Hill. In the past, 
there has bceii some reluctance to em- 
phasize failings that would lead to seri- 
ous clashes with the political adminis- 
tration. This reticence now may end 
with the uniformed witnesses providing 
more fully honest, and damaging, testi- 
mony on the state of their military 


USAF Surveys Cost Estimates; 
Slill Further Cutbacks Planned 
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WINGS of Boeing 707 airliners and KC-135 
tankers for Air Force arc joined to fuselages on 
production line above. Plane in foreground is 
second production 707. Behind it arc KC-135s. 
Landing gear units also are attached on this line 
before the jets arc moved to final assembly areas. 
Tankers arc in sendee with Strategic Air Com- 

Boeing 707s 
Are Assembled 
On Line With 
KC-135 Tankers 
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SEALANT is applied to 707 wing interior in 
sealing area (above). Operation turns the 
wing into a leak-proof fuel tank. The plane 
pictured is scheduled to be in commercial 
service by mid-1959. 


JOINING line is seen from opposite end 
(left). The second production 707 airplane 
is at far end of the line with KC-135s in 
foreground. Pan American World Airways 
is the customer for this airplane. At left in 
background of picture is final assembly area 

for KC-135s. 
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AIR TRANSPORT 


I AT A Members May Renew Fare Drive 


Miami delegates feel boost in first-class rates may 
help offset mounting costs encountered by airlines. 


Miami Beach— Renewed drive for a 
5% first-class passenger fare increase 
gathered momentum last week among 
delegates to the International Air Trans- 
port Assn, traffic conference as the 
three-week sessions closed in deadlock 
over the third-class fare issue. 

Chief reason for the deadlock was 
disagreement on how austere the third- 
class or thrift fare should he. Delegates 
were in full agreement that the low 
fare should be introduced on North 
Atlantic routes in April, 1958, in ac- 
cordance with the rate structure ap- 
proved bv the traffic conference at 
Cannes iii 1956 (AW July 2, 1936. 
p. 37). For this reason, the present 
conference will be resumed in Paris on 
Nov. 19 to allow delegates a breathing 
spell” in the discussions. 

'Ilie move for a fare increase was 
prompted by airlines who felt the pro- 

E osed lower rates must be offset by 
ighcr first-class rates as the only means 
of keeping pace with mounting airline 
costs. This group will undoubtedly 
offer a resolution calling for a 5% 
increase in first-class rates to accompany 
a lower tourist fare and a still lower 
thrift rate. 

Possible Roadblock 

Strong doubt existed among a num- 
ber of delegates that any move for a 
higher fare will meet with approval by 
the Civil Aeronautics Board. They 

E oint to the Board's firm position in 
locking a request by U. S. domestic 
carriers for a 6% interim fare increase 
and question any likelihood of the 
Board reversing its cquallv firm stand 
on the North Atlantic first-class fare 
structure. 

The Board, in its decision on inter- 
national fares, stated that extraordinary 
increases in costs should be met by 
means other than fare increases and 
suggested to lATA members that North 
Atlantic operators failed to utilize maxi- 
mum capacities of their aircraft. 

Proponents of the proposal to make 
a second attempt to get a fare increase 
believe CAB may be more sympathetic 
toward a request for a 5% rate hike 
if such an increase is confined to a 
first-class rate and does not include the 
two lower fares. Such a structure, they 
say. will provide additional revenues 
needed by the carriers without dis- 
couraging the normal traffic growth 
attracted by low transatlantic fares. 


Large airlines expressed concern that 
a third-class rate, coupled with a tour- 
ist fare that would include at least 
some fringe benefits to passengers, 
might drain a substantial portion of 
first-class traffic from North Atlantic 
operations. It is this group that wants 
to introduce a third-class service obvi- 
ously inferior to tourist service and a 
tourist service that will be unattractive 
to passengers who can afford the first- 
class tare. 

Smaller airlines opposed this strong 
line of distinction between the three 
fares and pumped hard for a two-tier 
fare structure with a first-class fare and 
a thrift-fare that includes some extras 
for the passenger. Smaller airlines op- 
erating a low frequency of schedules are 
not likely to benefit from a third-class 
fare to any great degree since the chief 
gain from such an operation is derived 
from a high-densitv traffic flow. 

In addition, smaller carriers do not 
have the equipment to accommodate 
three types of traffic. They would be 
particularly hard hit if conditions for 
each fare level required drastic modifi- 
cation of seatin' 1 configuration. It is 
not feasible to expect that carriers with 
small fleets would be inclined to appor- 
tion each aircraft into three different 
seating arrangements. 

An attempt was made to bridge the 
gap between these two divergent views 
by proposing the introduction of a 23 
day excursion rate similar to the present 
infcrim 15-day roundtrip London-New 


York S425 fare as the only condition 
behind the third-class rate. The pro- 
posal became bogged down in a debate 
as to whether sucli a rate should be 
conditioned to 23 days or 15 days and 
was finally dropped. 

Passenger Benefit Dispute 

On the issue of passenger benefits, 
large carriers again held opposing views 
to those of the smaller lines. The larger 
companies wanted to cither give thrift- 
passengers no extras or to set a mini- 
mum cost of 25 cents on each giveaway. 
Smaller carriers proposed a more gener- 
ous attitude toward passengers on this 
point and wanted a less austere service 
for their thrift-fare customers. 

Variances existed on whether liquor 
should be sold to thrift-class passengers 
and on the quantity of food which 
should be made available to them for 

Carriers not directly concerned with 
the thrift-class fare expressed concern 
that the low fare might later spread to 
other international routes where low- 
density traffic would not justify the 
three-level fare. It was this group that 
fought strongly against a closing of the 
conference without reaching some de- 
cision, since they felt the entire rate 
structure would be weakened by failure 
to adopt a set standard of rates on the 
North Atlantic routes. 

The conference almost stalled com- 
pletely on Oct. 11 when the group 
studying the thrift-fare proposals an- 
nounced that the wide differences pre- 
vented even a compromise solution to 
the issue. Delegates voted to continue 
the discussions in another attempt to 


Proteus Engine Trouble Found 

New York— Bristol Aeroplane Co. is shaving .010 in. off the compressor blades in 
Britannia's Proteus 755 engines to fix trouble that caused forced shutdown of two 
engines last month during a BOAC proving flight over Florida (AW Oct. 7. p. 39). 

Bristol says the incident, unrelated to problems with earlier Proteus 705 engines 
in Britannia, was caused bv contraction of the compressor casing. The BOAC 
Britannia 312 had sought out the meteorological conditions that were associated 
with icing difficulties of the 102 series in a flight to Miami. 

Cold rain on the hot outer casing of the compressor in severe turbulence and 
precipitation caused it to contract, setting up friction between the casing and the 
blades and raising tailpipe temperatures. Two engines were shut down and the 
aircraft landed at Miami. 

Bristol told Aviation Week that performance of the engine will be affected only 
slightly, if at all. by the modification. 

Company believes it has a permanent solution to the icing problem, attributed to 
a bend in the engine intake duct where ice may collect under certain conditions. 

Announcement of the modification is expected to be made shortly. Civil Aero- 
nautics Administration will not certificate the Britannia until a satisfactory permanent 
fix is made. 
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break the deadlock, and the sessions 
were resumed on Monday. By Wednes- 
day. however, it was clear that no 
progress was being made and the con- 
ference chairman, Gordon Bain, North- 
west Airlines vice president of sales, 
announced that the sessions would con- 
tinue throughout the remainder of 
the week to handle other matters but 
that further debate on the thrift issue 
would be postponed until the Nov. 19 
session in Paris. 

Bainc emphasized that general agree- 
ment to start the new low fares in 1958 
existed but that lack of unanimity on 
conditions of service to be provided and 
the relationship of North Atlantic serv- 
ices to services in other areas caused 
the postponement. He explained; 

"The airlines concerned have decided 
that a breathing spell in the negotia- 
tions is advisable because of practical 
difficulties involved in determining 
service ^patterns on the North Atlantic 

Some airlines felt the inability to 
reach an agreement during the Miami 
Beach conference may have a deterring 
effect on bankers who plan to under- 
write the purchase of jet transports and 
other fleets of new aircraft. They 
pointed out that financial circles may 
now hesitate to back any industry that 


By Ford Eastman 

Washington— Mackey Airlines was 
granted temporary authorization last 
week to provide air service between Key 
West and Miami for the duration of a 
strike that forced National Airlines to 
suspend operations Sept. 22. 

An exemption order was issued by 
the Civil Aeronautics Board over the 
objection of National, permitting 
Mackey to provide service between the 
two points because of the "unique sit- 

CAB said that in the past the Board 
has refused to grant applications for 
exemption authority in cases involving 
suspensions of service due to labor dis- 
putes. It said, however, that the situa- 
tion was unusual because; 

• City of Key West has no sched- 
uled air sendee in the absence of serv- 
ice by National. 

• Key West lies at the far western 
end of an archipelago that is linked by 
an overseas highway that would become 
impassible in the event of hurricanes 
and, therefore, in an emergency its only 
surface transportation could easily fail. 

• There is no rail service between Key 
West and Miami. 

• City of Key West is isolated from 
needed scheduled air service in Miami 
by over 145 miles. 


has failed to agree on its exact revenue 
requirements in order to expand service 
and obligate itself to huge funds for 
re-equipment purposes. 

Many international airlines have 
viewed the thrift-class fare structure 
with skepticism and apprehension since 
the rates were first proposed in 1956. 
These carriers questioned the commer- 
cial wisdom of offering an even further 
rate reduction at a time when increasing 
repetitive tourist traffic was beginning 
to spread revenues thin. 

Most airlines agreed at the Cannes 
meeting that adequate time would be 
required to provide for technical and 
cost studies before any conversion to 
the three-level rate structure could be 
considered practical. Consequently, 
April, 1958, was chosen as the com- 
promise target date for the introduction 
of the fares. 

Delegates to the Miami Beach con- 
ference now generally feel that an open- 
rate situation has been avoided by the 
postponement of the sessions and that 
the outlook for some agreement on the 
issue appears brighter than it has at 
any time during the present meeting. 
They believ e that the cooling-off period 
will mollify some of the extremists and 
permit more give-and-take than has 
been evident in Miami Beach. 


The Board said, where there arc ade- 
quate substitute transportation facili- 
ties. it has refused to alleviate a tem- 
porary suspension of air service by anv 
one airline. It added that, because of 
the uniqueness of the Key West situa- 
tion, the granting of Mackey’s applica- 
tion does not constitute a departure 
from this policy. 

National Opposed 

National Airlines opposed the grant- 
ing of the exemption authority on the 
grounds that the remedy to the situa- 
tion is within the sole jurisdiction of 
the U.S. National Mediation Board 
and the President. 

After the exemption order was is- 
sued by the CAB, Alexander G. Hardy, 
senior vice president, said National still 
contends the Board action is in error, 
but the airline will not challenge the 
issue in the face of assurances by the 
CAB there would be no further ex- 
emptions issued. 

Earlier, CAB denied applications by 
Pan American World Airways and Pan 
American Grace Airways to provide serv- 
ice over the New York-Miami segment 
in order to continue through service to 
South America. 

Also, last week United States Over- 
seas Airlines, a supplemental carrier, 
applied to the Board for exemption 


authority to operate over National's 
route between New York and Miami. 

The airline said it is a member of 
the class of air carriers specifically des- 
ignated by the Board for the perform- 
ance of supplemental air transportation 
in the event of an emergency to serve 
whenever and wherever the demand 

The airline argued it would provide 
no service which would be new or com- 
petitive by filling the gap left by Na- 
tional. If there is no present need for 
USOA's service on National's route at 
this critical time, it added, then there 
is no further need for National's service. 
Increases Reported 

Eastern and Northeast Airlines oper- 
ate regular schedules between New York 
and Miami. Both have reported in- 
creased load factors due to the National 
strike but neither have increased service 
over the route at the present time. 

National's operations were not com- 
pletely suspended bv the strike involv- 
ing a labor dispute between the airline 
and the Air Line Agents Assn. It con- 
tinued to operate flights between Buf- 
falo, N. Y., and Washington and on to 
Miami because of an interchange agree- 
ment with Capital Airlines. The airline 
is also engaged in military charter movc- 

Snpplcmental carriers said their par- 
ticipation in this travel has dropped 
10% in the first 10 days of October, 
while the scheduled carriers participa- 
tion has increased 10%. They said, 
however, that they did not know how 
much of the 10% increase could be at- 
tributed to National's participation in 
the market during the strike. 

Japan Air Lines 
Starts Expansion 

Tokyo- Japan Air Lines will begin 
the first phase of its long-range expan- 
sion program in early March with the 
introduction of DC-7C service on its 
Tokyo-San Francisco route. 

Delivery of the four DC-7Cs on order 
in early 1958 will permit the airline to 
increase the frequency of its trans- 
pacific service from five flights a week 
to seven and will release present equip- 
ment for inauguration of its San Fran- 
cisco-Sao Paulo-Rio dc Janeiro route 
next summer. 

The program also includes the ex- 
tension of routes to Europe sometime 
within the "next two or three years.” 
according to Seijiro Yanagita, president 
of the company. Although a polar route 
from Tokyo to Amsterdam is not in- 
cluded in present plans, the airline 
hopes to begin such a serv ice once the 
earlier phases of its program have been 
implemented, Yanagita said. 

The airline has four DC-8 jet trans- 


Mackey Fills in on National Route 
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Pan American Tests New Insignia 

Dressed-up DC-6 of Pan American World Airways wears a white ball on bluc-paintcd tail 
in configuration the airline may adopt fleetwidc. Plane was painted with the new insignia 
to try it out. Other markings also arc different: lettering style of "Pan American” on side 
of fuselage has been changed and "World Airways” dropped. Nose striping is blue. 

House Group Begins CAB Hearings 


ports on order and plans to increase the 
number to eight during the next 10 
years. Yanagita said that 75% of the 
cost of the new equipment will be fi- 
nanced through the Export-Import 
Bank. 

The carrier has enjoyed unusual suc- 
cess on its domestic routes despite the 
fact it carries no military traffic. How- 
ever. it has no competition over the 
some 1,000 miles of domestic routes 
and is experiencing a marked swing 
from surface to air travel among Jap- 

Load factors throughout the year 
average 75% on the domestic service, 
and during the summer seasons they 
often rise as high as 90%. Yanagita said 
the airline earned a net profit of S3 
million in 1956. 

Transpacific service began in Febru- 
ary, 1954, after the signing of a bilateral 
agreement with the U.S. in 1953. Serv- 
ice was inaugurated with two DC-6As 
purchased from the hiving Tiger Line 
and one DC-6A purchased from Slick 
Ainvavs. The planes were converted to 
DC-6Bs. 

Yanagita says he has no immediate 
intention of seeking any large-scale re- 
visions of the existing U.S. bilateral 
agreement but conceded that he may 
discuss the possibility of traffic rights 
through the U.S. at a later time. He 
said lie is not interested in Seattle as a 
port of entry because of the limited 
connecting business generated through 
there for the Far East. On the other 
hand, he added, Los Angeles would in- 
crease the airline’s traffic potential if 
used as a port of entry in association 
with San Francisco. 

Yanagita said JAL is not considering 
any plans to extend routes into Red 
China. 

lie emphasized that travel to the 
Communist country is extremely limited 
and would not justify the cost of such 


More Records 

Moscow-Russia says its Tu-104A 
twin-jet transport has now smashed all 
records for smashing aviation records. 

The Soviet reports sav the airliner's 
latest feat was to carry a 22.050 lb. pay- 
load for 1,000 kilometers over a closed 
course between Moscow and Orsha at 
an average speed of 604.144 mph. This 
is said to exceed the 1, 000-kilometer 
speed records for no load set bv Sweden, 
for a one ton load set by tire U. S. and 
for two, five and 10-ton loads as well. 

Russian officials sav that altogether 
the TU-1D4A established 12 world's rec- 
ords during two weeks in September 
(AW Sept. 30, p. 33). 

This docs not include the record for 


Washington— A special House Com- 
merce Subcommittee last week began 
hearings designed to crack the "Iron 
Curtain” it claims Civil Aeronautics 
Board has lowered on an investigation 
of the controversial North Atlantic and 
Great Circle route cases. 

Rep. Morgan Moulder (D.-Mo.), 
chairman of the special subcommittee, 
has charged that a staff notice issued 
by the Board detailing the extent to 
which cooperation should be extended 
to congressional investigators “is with- 
out basis in precedent or law” and 
tantamount to a “refusal” to permit 
the subcommittee to make its investi- 
gation (AW Oct. 14 p. 41). 

At the beginning of the hearings, 
however, CAB backtracked on one 
point of issue and reluctantly agreed 
to make available staff memoranda. 

“To have mental processes and 
recommendations of staff members sub- 
jected to public scrutiny, misunder- 
standing and even ridicule would open 
a serious breach in the administrative 
process,” CAB Chairman James R. 
Durfec testified. 

"The staff member faced with pos- 
sible consequences of such exposure to 
political recrimination or industry re- 
venge could only retreat by remaining 
mute. Such a staff would become a 
mere voiceless computing machine." 

But. despite these "grave misgiv- 
ings,” Durfec continued, "the Board 
for the first time has removed this re- 


quirement, in an all out effort to co- 
operate.” He asked the subcommittee 
to treat the non-public staff memo- 
randa “with the same respect and con- 
fidence that our employes deserve and 
need in their work. 

Prior to the hearing, CAB Chairman 
James R. Durfee wrote Moulder that 
"All but a small portion of the volumi- 
nous files of the Board arc cither readily 
available or will be made available." but 
"there are established legal and policy 
considerations which require the with- 
holding of the remaining small por- 

CAB’s order requiring clearance for 
the release of communications between 
the Board and other governmental de- 
partments, Durfee said, "does not mean 
that such documents will not be pro- 
vided.” He added, however, that the 
Board "does not feel at liberty to 
divulge materials” relating to overseas 
and foreign routes. 

Durfee also protested the release of 
memoranda among Board members and 
among members and their staffs. He 
said: “Each Board member employs a 
confidential assistant who occupies a 
relationship to the member similar to 
that which exists between the judge 
and his law clerk. Further, the Board is 
required by law to take its actions after 
deliberation and consultation among 
the members, again in the fashion of a 
multi-member court.” 
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American announces special deluxe 
service between Chicago and New York 


THE CAPTAIN'S 
FLAGSHIP 


departing at 4 and 5 pm daily 

from both Midway and LaGuardia Airports 







ce call LOngacre 4-5350 
:ion on The Captain’s Flagship Flights. 
AIR-CONDITIONED AIRPORT LOUNGES. Only American offers spacious air-conditioned lounges 
in both New York and Chicago — an extra measure of comfort for your travel pleasure. 



RESERVED SEATS. Starting two hours before departure, passengers may r< 
their seats upon arrival at the airport. 

“CAPTAIN’S TABLE” DINNER. In addition to a choice of beverages 
the most elegant dinner between New York and Chicago will be 


The Captain's Flagships, the most 1 
offered between America’s two large 
arc available at a $3.00 premium 
each way. Ladies arc 
most welcome. 


^AMERICAN 

AIRLINES 


(^/Jnuricas ^/sotting t^/lirlinc 



CAB Orders Probe Into Legality 
Of Airlines’ Family Fare Plan 


Washington— Investigation of the 
economic and legal aspects of airlines’ 
family fare plans which have been in 
effect since 1948 has been ordered by 
the Civil Aeronautics Board. 

The order was issued to determine 
whether the reduced family fare plans 
arc discriminatory, preferential, preju- 
dicial or otherwise unlawful. 

The proceeding was instituted as a 
result of the Capital Family Plan Case 
in which Capital Airlines proposed to 
extend family plan days to Saturdays. 
In ruling on the case, the Board found 
that Capital's proposal is not unjust or 
unreasonable on the basis of the present 

However, a decision as to whether 
or not the plan as a whole is lawful 
has been deferred until after an indus- 
try-wide investigation. 

Saturday Plan 

Examiner Merritt Ridden earlier had 
recommended that the Board institute a 
comprehensive investigation to deter- 
mine the lawfulness of all family fare 

Rulilen also found that Capital’s 
proposal was not unjust or unreasonable 
but concluded that there was grave 


doubt as to the lawfulness of the family, 
fare plan on any day of the week. 

At present, some airlines have family 
plan fares in effect from Monday noon 
through Thursday noon while others 
have employed it from Tuesday through 
Thursday. 

After CAB’s suspension of the Satur- 
day proposal expired last March, Capi- 
tal. Northwest and Allegheny had 
extended the family plan to include 
Saturdays. 

Capital's Reason 

Capital decided to add Saturday as a 
family fare plan day for two reasons, 
according to the CAB: 

• In order to generate additional reve- 
nues to help offset the more than S3 
million net loss reported for the 12 
months ending Sept. 30, 1956. 

• To aid in the leveling out of traffic 
over the days of the week. 

The Board said the family fare plan 
has been successful in generating new 
traffic and in leveling out traffic over 
the days of the week. 

It added that it was reasonable to 
assume that this has been accomplished 
on a profitable basis because tne car- 
riers have maintained the family fare 


plan in effect over a long period of time. 

Tlie Board said that, “If it should 
develop that Capital’s Saturday familv 
fare plan, has a significant weakening 
effect on other carriers, we can re-exam- 
ine the reasonableness of the plan in 
the light of the actual experience under 
it in the comprehensive investigation 
we arc undertaking.” 

Extension of Plan 

Vice-Chairman Chan Gurney dis- 
sented from the majority in deferring a 
decision on the lawfulness of Capital’s 
proposal, while Member Harmar Denny 
dissented with the majority that the 
proposal falls within the zone of rea- 
sonableness. 

Both said other competing carriers 
will be forced to extend their family fare 
plans to Saturday or suffer a severe loss 
of Saturday traffic in diversion. 

Denny added that the family fare 
plan was originally introduced where 
there was no coach service available but 
that since that time, coach service has 
been expanded tremendously. 

The fares for coach service and the 
family fare for a family of two are quite 
comparable in the short-haul markets, 
he said, while fares for coach service 
are lower in the long-haul markets. 

Denny suggested that the carriers 
continue to develop aggressively the 
coach market in order to bring air 
transportation within the reach of a 
greater portion of the population. 
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SUD AVIATION 

congiatulates toio Lading compa- 
nies ja'i selecting tkeii long and 
medium tange jets and establishing 

THE JET ERA 



LONG 




MEDIUM RANGE : Unanimous choice 


THE CARAVELLE 



the only one for speed, silence, comfort, economy 


CAB Asked to Suspend 
Cargo Rate Increases 

Washington— Civil Aeronautics Board 
has been asked to suspend and in- 
vestigate the proposed tariff increases 
on special commodities filed by com- 
mercial airlines last month. 

Requests were made by Air Freight 
Forwarders Assn, and American Ship- 
pers Inc., who asked that an investiga- 
tion be made to determine whether the 
changes proposed are in the public 
interests or. contrary-wise, discrimina- 
tory or otherwise unreasonable rate 
adjustments. 

Both the association and American 
Shippers said they were not opposed 
to freight rate increases where the in- 
creases arc not discriminatory and 
where they am be justified on the 

The specific commodity increase filed 
by the certificated carriers will become 
effective on Oct. 13 unless suspended 
by the Board. 

"The contemplated increases,” the 
association said, "arc of such far-reach- 
ing significance and arc so all-inclusive 
in their coverage that they are bound 
lo have a serious impact upon the ship- 
ping public, the revenues of the direct 
carrier and the revenues of the air 
freight forwarders. 

"The Board should cautiously con- 
sider the total effect of a universal 
change of the kind proposed, and can 
best do this only after an investiga- 
tion and hearing at which all necessary 
evidence would be made available to 

The proposed increases on special 
commodities range from about 8.3% 
for the 100 lb. volume to more than 
10% for 10.000 lb. or more. 

“We might consider the example of 
the railroads." American Shippers said, 
“who have been forced into the posi- 
tion where every increase in rates loses 
freight for them, and they have not 
yet been able to get off flic merry-go- 

“lt seems that a fair statement 
would attribute at least to some extent 
the constant growth in air cargo to 
the growing, narrowing differential be- 
tween ground transportation costs and 
air transportation costs.” 

American Shippers pointed out that 
if the present rate schedule is main- 
tained while ground transportation 
rates arc increasing, growth of air trans- 
portation alone might provide the in- 
creased tonnage and, consequently, the 
profitability that the air carriers are 
endeavoring to attain. 

The CAB recently approved increases 
in the general commodity rates rang- 
ing between eight and 10%. These 
are already in effect. 


AIRLINE OBSERVER 

► Many airline officials fear the logic behind Civil Aeronautics* Board deci- 
sion in the recent suspended passenger fare investigation (AW Oct. 7. p. 38) 
will act as a strong barrier against any rate increase in the immediate future. 
In reviewing the investigation, these officials are now conceding that the 
Board’s decision was the only logical conclusion it could reach on the 
strength of the testimony presented by the trunk carriers. Chief criticism 
of industry’s stand in the aise is directed toward airlines failure to be more 
detailed and explicit in actual financial requirements for the purchase of 
turbine-powered transports. 

► Air Transport Assn, will move into its new quarters next week-end in order 
to bring the entire organization under one roof for the first time since 1949. 
ATA is presently housed at four separate locations in the Washington area. 
New offices will be located at 1000 Connecticut Avc. 

► Increasing tenseness in the competitive race for transcontinental nonstop 
traffic (AW Oct. 14. p. 47) is underscored by protests filed by United 
and American with the Civil Aeronautics Board against TWA's introduction 
of Sleeperette seats on its Constellation 1649As. The two complaints have 
forced the Board into an investigation of the TWA action to determine 
whether a surcharge should be imposed for the sleeperette service which, 
the protesting carriers allege, involves a substantial reduction in seating 
capacity, causing first class airline fares to be unreasonable and discrim- 
inatory. 

► Qantas Empire Airways pilots have been denied a pay increase as the 
resnlt of a recent Australian arbitration court decision. About 245 pilots 
struck last April in attempts to get wage increases of as much as $4,122 
annually but returned to work in nine days after agreeing to abide by the 
court’s ruling. The court’s decision termed the increase unjustified and 
may block other Australian pilots from getting pay hikes. Top Qantas 
pilots now earn $7,742 annually. 

► Chicago will defer bond issues to pay for the installation of new runway 
at O’Harc Field until traffic studies being conducted by Civil Aeronautics 
Administration’s Technical Development Center are completed. The cen- 
ter will determine the best possible location of the proposed runway from 
the results of tests now being conducted under its air traffic control simu- 
lation program. Studies will be completed next month. The center is also 
analyzing the Los Angeles airport problem and is expected to recommend 
a site for a second Washington. D. C.. airport later this month as a result 
of traffic studies of that area now under way. 

► Civil Aeronautics Administration has postponed the effective date for 
control of all airspace above 24,000 ft. until Dec. 1. Request for the 
delay was made by the Air Force and Navy to provide sufficient time for 
briefing of pilots and distribution of new maps and charts. 

► Military emphasis on missiles and resultant decline in manned aircraft 
will slow down development of the next generation of transport aircraft 
according to Air Commodore F. Rodwell Banks, director of Bristol Aero- 
plane Co. Banks says the effect of the change is already being felt in 
Britain and will soon be felt in the U. S. 

► Rolls-Royce will expand its Montreal manufacturing and engine overhaul 
facilities with an additional 27,000 sq. ft. of floor space. The company 
also will establish a part turboprop engine overhaul line in addition to 
existing lines which handle the Ncnc turbojet and the J34. 

►Airline stocks remained static on the New York Stock Exchange early 
last week during the market price upswing that was led by large block 
exchanges of missile and aircraft stocks. Railroads, however, rallied sharply 
with the rest of the market advances sparked by the Russians' successful 
satellite. Common stocks of all 10 domestic trunkline carriers listed on 
the exchange held firm within no more than two points of their 1957 lows. 
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SHORTLINES 


► Trans-Canada Airlines wilt begin 
twice weekly nonstop sendee from 
Toronto to Glasgow and London on 
Nov. 16 using Lockheed Super Con- 
stellations. The flights are in addition 
to two other weekly sendees from 
Toronto to London with a stop at 
Montreal. 

► Airlines Clearing House reports air- 
line business transactions were up 
14.26% in August. Total interlines 
business transacted in August was S65,- 
535,595.93 as compared with S57.359,- 
027-90 in August, 1956. 

► Mohawk Airlines set a company rec- 
ord last month by carrying 38,357 reve- 
nue passengers and flying 7,172,759 
revenue passenger-miles for increases of 
18.2% and 27.2% respectively over 
September, 1956. This gave Mohawk 
a total of 311,928 passengers for the 
first nine months of the year, 21.7% 
over the same period last year. The air- 
lines also carried 61,909 lb. of air mail, 
153.813 lb. of express and 232,019 lb. 
of freight in September. 

► Riddle Airlines carried 5.344,566 lb. 
of cargo in September, a 20% increase 
over August and a 29% increase over 
September, 1956. 

► Southern Airways flew 18,887 revenue 
passengers 3,042,174 revenue passenger- 
miles during September for a passenger 
load factor of 45.26%. 

► Bonanza Air Lines reports it carried 
a total of 134,180 revenue passengers 
during the 12 months ending June 30. 
The airline says, with the exception of 
January and February, the system car- 
ried a record number of passengers dur- 
ing each month of the year, exceeding 
the previous month in 1956. 

► Atlanta Airport and Delta Airlines. 
Capital Airlines and Southern Airways 
have dedicated a S400.000 passenger 
concourse constructed by the airlines. 
Tile facility will be used until Atlanta's 
new $8 million terminal is completed 
in 1960. The 1,250 ft. long concourse 
will provide 17 aircraft parking posi- 
tions with 1 1 for Delta, four for Capi- 
tal and two for Southern. 

►Northwest Airlines will open a city 
sales and ticket office in Madison, 
Wise., late this month. The office will 
be located in the Park Hotel in down- 
town Madison. Northwest boarded 
21.826 passengers in Madison during 
1956, an increase of 22.5% over 1955, 
and says it expects a significant gain in 
boardings this year. 



COCKPIT 

VIEWPOINT 


By Capt. R. C. Robson 


. , . And One for Good Measure 

Early in its life aviation learned of the many benefits gained from 
duplication of equipment. Powcrplants went from one to two to four. 
Aircraft systems, electric, radio, hydraulic, instrument, fuel, etc.— even the 
pilots— have come in for the dual or better treatment in all but our 
smallest ships. 

Despite the extra added cost of these things, and consequently a great 
deal of initial resistance, it is doubtful in this day and age if any operator 
would advocate a return to single systems. People have learned that these 
extras are not luxurious frills but good insurance on their investment. 

Another Second Feature 

Anv device must necessarily prove itself over a period of years. It 
gradually becomes accepted as standard fare. Then when new aircraft arc 
ordered the device comes built in, generally in duplicate. As you may 
have suspected my purpose here is to begin to sell the idea of another 
second feature. 

The new air transports, the turbines, will incorporate many innovations. 
They will also have certain needs which must be satisfied. One of these 
requirements, operationally if not legally, will be a properly functioning 
automatic pilot. Most likely all new jets will have this connected to 
the latest computers which permit coupling to navigation aids, radio or 
instrument, as well as the usual flight control system. 

The operational requirement for an autopilot is, of course, dictated by 
the need for flight path precision. Any wandering or hunting can impose 
severe economic penalties through very small reductions in performance. 
To put it another way, the autopilot will pay for itself many times over 
in sav ings in fuel and time— in actual dollars and cents (see p. 85). 

Tin's is not the case if the autopilot is inoperative, which, assuming 
Utopia is still a few years hence, is bound to occur with normal regularity. 
Tin's could mean inability to dispatch the aircraft. At best it would mean 
uneconomical flight to the next repair station. At worst, and this is what 
appeals to me in the cockpit, is an inflight failure— especially at a critical 
point. I assume that the autopilot will be “on” not only during climb, 
cruise and descent, but also during most of the instrument approach. 
The latter is no place to experience a quick disconnect and have the 
■ • i should be much obliged if a standby 

:r and continue uninterrupted flight. 

Big Request 

At first glance the installation of a second autopilot may sound like 
asking for the moon. But it really isn’t. Turbine aircraft will come 
equipped with the major part of the second unit. The black intelligence 
boxes needed to serve the autopilot will in any event also be installed 
as a requirement for the flight instruments. Hence one need only attach 
these additional units to servos and provide suitable relays to have com- 
pletely dual autopilot operations. 

The value of an autopilot in our new aircraft can hardly be over- 
emphasized. The navigation and communication burden at these higher 
speeds will, more than ever, prevent pilots from giving optimum attention 
to the flight control manipulation. Manual flying is simply going to require 
slowing down if one is to accomplish the required cockpit chores in the 
allotted span. So even disregarding the added safety of duplication, a 
second autopilot will bring rich financial rewards to multi-million dollar 
aircraft operating at several thousand dollars per hour. If I may hazard 
a guess at this point I would say that a stand-by autopilot will eventually 
be a definite requirement for airline operations. 
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NOW FLYING! 

THE NEW LOCKHEED 


a swept-wing "economy size” jet 
that can match the performance of 
large jet transports... 
but at a fraction of their costs! 


Designed for a variety of Jet Age 
military missions, the Lockheed 
jetstar is a 4-engine utility jet 
transport that flies 500/550 mph, at 
altitudes of 25-to-45,000 feet, 2,000 
statute miles and more. 

Amazingly quiet (due to the aft fuse- 
lage mounting of engine jet pods), the 
new jetstar is an ideal aircraft for 
economical : bomber pilot transition 
■ in-flight refueling indoctrination • 
bombardier training * ECM training 


• high-altitude photographing • air- 
ways systems inspection • high pri- 
ority cargo/passenger transporta- 
tion ■ tow-target aircraft • navigator 
training. 




CF-105 Displays Advanced Engineering 


By J. S. Butz, Jr. 

Toronto— Avro CF-105 Arrow has 
given Canada a serious contender for 
the top military aircraft of the next sev- 
eral years. The large, decidedly ad- 
vanced delta-wing fighter was rolled out 
of the Malton plant a few days ago and 
flight tests arc scheduled to begin be- 
fore the end of December. 

The Arrow's power, weight and gen- 
eral design leave little doubt of its per- 
formance potential. Important features 
of the present version of the CF-105 
include: 

• Thrust of approximately 60,000 lb. 
with Orenda Iroquois engines and 
afterburning. 


• Maximum takeoff weight of about 
60,000 lb. 

• Area-ruled fuselage. 

• Very thin wing with conical cam- 
bered leading edges and blunt trailing 

Designed for Altitude 

The Arrow was designed specifically 
as a long-range interceptor which would 
set new standards for combat ceiling 
and maneuverability at altitude. The 
aircraft's chances of meeting these spe- 
cifications and becoming a truly out- 
standing fighter arc intimately related 
to its pmverplant. 

Primarv requirement for pushing 
effective high altitude operation higher 


is an outstanding thrust-to-weight ratio 
for both aircraft and engine. (Engine 
thrust rather than wing lift is the main 
support of today’s fighters at very high 
altitudes. Thrust holds them in turns 
and other maneuvers without loss of 
altitude.) If the engine thrust-to-weight 
ratio is an improvement over existing 
types, the aircraft can usually be 
built to show a similar improvement. 
The main burden on the aircraft is that 
it must remain stable and flyable at the 
new altitudes and speed that the im- 
proved thrust-weight ratio will allow it 

Both ' the CF-105 and its Orenda 
Iroquois powerplants are approximately 
four years old and each is about to 



ARROW'S engine air inlets have fixed ramps and wide boundary layer bleeds. Duet operation is kept efficient at supersonic speeds by 
bleeding air through perforations on ramps (right photo). This is an alternate solution to the variable geometry duct. 
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In Rollout 

begin flight test after extensive test 
programs in facilities in the U. S. as 
well as Canada. As a precautionary 
measure their flight testing will be 
accomplished separately rather than as 
a unit. The Arrow will use 17 5 engines 
during its first test phases and the 
Iroquois will be flown in a B-47 test 
bed. 

Iroquois Saves Weight 

Hie Iroquois has had extensive 
ground running under sea level and 
altitude conditions and has been 
licensed for production in the U. S. by 
Curtiss-Wright. The engine uses the 
most modern design practice in saving 
weight and it produces around 23,000 
lb. of thrust for 4,500 lb. of engine 
weight. 

Afterburning thrust is in the neigh- 
borhood of 30.000 lb. 

The very high thrust-to-weight ratios 
of the aircraft and the engine which 
will aid high altitude, high speed 
maneuverability will also give the Arrow 
impressive performance in other areas. 
Its maximum speed should be well over 
Mach 2 if comparisons with existing 
fighters can be used as an indication. 
Since aerodynamic heating problems 
begin between Mach 2 and 3, the 
Arrow's top speed will probably be 
limited by structural heating rather than 
by a lack of power. 

The rate of climb of the CF-105 
should be tremendous at all weights 
Even at maximum takeoff weight the 
Arrow has a thrust-to-weight ratio of 
about one. which is greater than any 
existing aircraft except a VTOL. 

As far as ceiling is concerned, Fred 
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BALL BEARINGS 



for GIANT JETS 


From high-capacity mainshaft turbine bearings 
of special steels and finish, stabilized for high 
temperature operation, down to tiny precision 
instrument bearings of exquisite accuracy— look 
to New Departure as the source you can rely on. 
For New Departure has the experience, the 
equipment and the ability to produce the world’s 
finest ball bearings. 
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T. Smye, president of Avro, has stated 
that the Arrow will be able to inter- 
cept and destroy aircraft flying at 75,000 
ft. There was no explanation as to 
whether the Arrow would reach this 
altitude in a zoom climb, or whether 
the Arrow actually had to reach 75,000 
ft. for its missile armament to destroy 
the hostile aircraft, but it does give 
some indication of the Arrow’s altitude 
capability. 

In the design of the Arrow, the Cana- 
dians state that they have tried to make 
the best possible use of their associa- 
tion with two foreign aircraft industries. 
They maintain intimate contact with 
British and American work, especially 
with projects that arc similar to their 
own. For instance, delta-wing flight 
test and experimental work at Convair 
and in England have aided Avro ma- 
terially. 

J. C. Floyd. Avro vice president, 
engineering, who has technical responsi- 
bility for the Arrow, is strong in his 
appreciation and praise for the kind of 
assistance Avro has received from 
NACA, the Air Force and the Navy 
as well as some U. S. companies. Other 
Avro officers and Canadian government 
officials took the opportunity of the 
Arrow unveiling to make similar 
acknowledgements of U. S. help and 

ifowever, the exchange of informa- 
tion is anything but one-sided. Some 
of the most important Canadian con- 
tributions so far have been in metal- 
lurgy and aircraft and engine structural 
design and fabrication techniques. 
Aerodynamic Testing 

Aerodynamic development of the 
Arrow design began about four years 
ago. Wind tunnel tests have been con- 
ducted at the National Aeronautical 
Establishment in Ottawa, in NACA 
tunnels at Langley Field and Cleveland 
and at the Cornell Aeronautical Labo- 
ratory. Thirteen free-flight rocket 
models have been fired to supplement 
the wind tunnel data which went to 
Mach 2. Eleven of the rocket models 
were launched over Lake Ontario and 
the other two in Virginia. All at- 
tempted launchings were successful, a 
small record. 

The wing planfonn resulting from 
all of this experimentation is a sharply 
swept delta shape with the trailing 
edges also slightly swept. Blunt trail- 
ing edges make the wide chord control 
surfaces along the trailing edge more 
effective and reduce wine drae slightly 
at very high speed. 

Leading edge extensions are used on 
the outer half of the semi-span. These 
extensions, as well as the leading edge 
of the inboard wing sections, have con- 
ical camber to help improve lift dis- 
tribution and induced drag. Flow con- 
ditions at the wing tips, which are 



WIDE CUT in the wing leading edge just inboard of the leading edge extension creates an 
aerodynamic fence. Air moving into the cut is forced straight back over the wing, restrict- 
ing spanuisc flow over the outboard wing sections. Long landing gear on the CF-105 was 
designed and built by Dowty, a pioneer company in the use of very high tensile strength 
(around 250,000 psi.) in production gear. High precision forging techniques and new 
production machining methods had to be developed to use the high strength materials. 



ARROW has unusual afterbody fairing between afterburner exits to cut base drag. Fairing 
and some of the after portions of the engines are covered with high temperature materials 
and not painted. Fairing would be ideal location for auxiliary rocket engine for climb 
and acceleration, but Avro officials say that performance in these areas is so great that 
this would probably never be considered. 
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Air-Navigational Systems 

Now available as a standard Eimac product is the 3KM2500LT (formerly the developmental 
X676) air cooled, three cavity modulating anode amplifier klystron. The 3KM2500LT de- 
livers 30 kw peak power output in the 955-1220 me range with a power gain of 35 db and 
efficiency of 40% . 

A typical air navigation systems requirement is a shaped RF pulse output to elimi- 
nate spectrum interference in adjacent channels. The Eimac 3KM2500LT meets the 60 db 
requirement of the CAA's air navigational system without using critically tuned, expensive 
filters in the RF output transmission line. The modulating anode permits pulsing the beam 
current while keeping the accelerating voltage constant. Also, the modulator circuit for this 
application is quite simple. The RF cavities are external to the vacuum system and detach- 
able from the klystron. The user may purchase spare tubes without buying additional tuning 
and focusing assemblies. 

For the design engineer, the features of the 3KM2500LT simplify circuitry — for the 
equipment operators the 3KM2500LT provides reliable, long-lived performance at mod- 


EITEL- M c CULLOUGH, INC. 

SAN BRUNO CALIFORNIA 

yOUt in high power amplifier klystrons 



Typical Pulse Operation 3KM2500LT 

DC Beam Voltage 24 KV Power Output 32 KW Power Gain 35 db 

DC Beam Current 3.3 Amps Driving Power 10 watts Average Power 1 KW 

Power Input 80 KW Efficiency 40% 




LARGE WEAPON BAY on the Arrow begins just under the RCAF roundel and runs aft 
to the landing gear door. The complete bay is removable to ait rearming time to a mini- 


norrnally somewhat unstable on a delta 
wing, are improved by the leading edge 
extensions. 

They give the outboard wing section 
a smaller thickness ratio. 

A sort of aerodynamic wing fence 
is also used to improve tip conditions 
by alleviating the strong spanwise flow 
on a wing like the Arrow’s. A wide 
notch has been cut in the wing leading 
edge just inboard of the leading edge 
extension. This notch ends in a low 
wide ramp which extends back over 
the wing. The ramp is raised an inch 
or so above the wing well back on the 
chord. The air which passes into this 
notch and up on the ramp moves 
straight back over the wing. It com- 
bines with the spanwise flow and gives 
the flow over the outboard wing section 

Area Rule Discernible 

The Arrow is area-ruled, although it 
is not as readily discernible as it is on 
some aircraft. Avro worked closely 
with NACA at Langley Field on the 
area distribution for the Arrow. It has 
evidently been achieved with a mini- 
mum structural penalty as the fuselage 
has relatively straight sides without a 
pinched waist. 

Engine air linlets on the CF-105 
appear to have flxed geometry which is 
somewhat unusual for an aircraft with 
a top speed of Mach 2 or better. Each 
inlet is approximately rectangular- 
shaped and perpendicular to the free 
stream air. Large, apparently fixed, 
ramps are located ahead of each inlet. 


There is a wide gap between each ramp 
and the fuselage which serves as a 
boundary layer bleed. 

At supersonic speed, the ramp creates 
a strong oblique shock wave in front 
of the inlet which slows the air enter- 
ing the duct and raises its pressure. 
This oblique shock would strike the 
outside lip of the inlet for best balance 
of pressure recovery and duct drag. If 
the angle of the oblique shock is not 
great enough, and it stands out in front 
of the inlet, air spills out around the 
duct lips and creates a heavy drag. 
Shock Angle 

The angle of the oblique shock varies 
with Mach number and the position 
of the ramp. If the ramp is fixed, the 
shock angle will be correct at only one 
Mach number. Many supersonic air- 
craft have variable position ramps or 
some kind of variable geometry so that 
their inlets may operate at maximum 
efficiency over a wide speed range. The 
penalty of variable geometry is added 
weight and the necessity of having a 
sensitive servo system to match duct 
geometry with Mach number so that 
the oblique shock will be properly 
located at all supersonic speeds. 

The Avro approach apparently seems 
to reject the weight and complexity of 
variable ramps. Instead its fixed ramp 
has a wide band of perforations just 
ahead of the inlet. There is a bleed 
duct behind the perforations leading 
farther back on the aircraft. This duct 
provides an alternate path for the air so 
that when the oblique shock is not 
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IO YEARS AGO MARTIN 
TOOK A CALCULATED LOOK 
AT THE SKY 

This company's strategic position as a prime 
contractor to our military security, and to our 
scientific future in the sky, is the result of ten 
years of planning toward the finest available 
manpower and facilities in the frontier field 
of guided missiles. 

Some 20,000 hours ago, as the missile flies, 
America’s first operational tactical missile - 
the TM-61 MATADOR - was nearing the field 
test stage, and the Martin VIKING research 
rocket program was already under way. 

A new age was being born, And having par- 
ticipated in the delivery, at that time we made 
a positive decision: 

The effective development and growth of to- 
morrow’s missiles and rockets would depend 
heavily, we said, upon our own ability to en- 
gineer and deliver the total missile system, 
complete with launching, guidance and 
operational facilities, integrally engineered for 
reliability in the customer's hands. 

The decision we made was important. For to- 
day, 20,000 hours later, Martin’s new missile 
facilities are the most modern in the industry 
... the performance record of our products 
among the finest in the sky, where missiles 
and rockets write the true score. 
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positioned properly the air does not 
spill around the lip. The air is carried 
aboard the aircraft and taken aft 
through the duct to a negative pressure 
area and dumped. 

This type of inlet probably is not 
as efficient as one with variable geom- 
etry but if the aircraft spends a large 
part of its supersonic time in one fairly 
wide Mach number range, the weight 
savings of the fixed ramp would be 
very desirable. The Iroquois engine has 
been designed for maximum efficiency 
I in supersonic flight at some expense in 
subsonic performance (AW July 29, 

p. 26). 

Canopy Drag Reduction 

Another interesting feature of the 
aircraft is what appears to be a large 
exhaust opening just after the crew’s 
tandem compartment. 

The bulge of the crew’s canopy fairs 
back to a rather large spine which runs 
back to flic vertical tail. The spine 
helps reduce the drag of the canopy as 
well as serving as a conduit for wires, 
controls, etc. The large exhaust port 
is on the back of the canopy just above 
the spine. Air exhausting here from 
the air conditioning or some other in- 
ternal svstem would further tend to 
reduce the canopy drag by lowering its 
I base pressure. 

Armament on the CF-105 is pres- 
cntlv intended to be all guided missile. 

The Sparrow II is planned for pro- 
duction in Canada but the exact status 
of this program is cloudy at present. 

I The Arrow’s missiles are carried inter- 
nally in a very large removable con- 
tainer. The length and width of the 
container is such that it would just fit 
into a B-29 bomb bay although it is 

I The electronic svstem for the Arrow 
I is a specially designed unit which com- 
[ bines automatic flight, weapon fire 
control, communication and navigation 
functions. The svstem is named Astra 
I and RCA in the U. S. is the prime 
contractor. 

Guidance of the Arrow and its arm- 
ament is div ided into three phases: 

• Full ground control toward general 
area of target. 

• Mid-course phase when aircraft search 
radar is also in operation. 

• Terminal phase when the aircraft 
radar is locked on the target and the 
missile is launched. 

The whole operation may be moni- 
tored bv ground control and, if any 
part of the aircraft’s system goes out, 
ground control can take over, although 
its accuracy is below that of the air- 
borne unit because of its great distance 
from the combat area. 

Avro is tooled up for production of 
the Arrow. The first aircraft which was 
just rolled out was constructed on this 
tooling. At least five more fuselages 
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ISLAND OF SAFETY 


When emergency strikes, survival equipment 
can save lives — if it performs as it should. 

How it performs depends on how it was made 
—how carefully engineered, how well built. 

It’s reassuring to know that specifications 
for Air Cruisers products, like the life raft 
shown , allow for no compromises or short-cuts 
—nothing that might affect dependability. This 


insistence on quality has made our survival 
equipment standard on military and commercial 
aircraft the world over. 

Air Cruisers also serves industry with light- 
weight industrial plastics and radiation shield- 
ing. Here, too, the most important part of our 
service is our insistence on the utmost in 
quality. As though our life depended on it! 
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were visible in the factory during the 
unveiling of this first aircraft. 

Construction of the Arrow is char- 
acterized by a large quantity of metal- 
to-metal bonding to reduce the weight 
and labor involved in riveting, and 
some other methods of joining metal. 
Magnesium as well as aluminum is 
bonded in quantity on the Avro Arrow, 
and the Canadian Government decided 
to have a formal roll-out of the first 
Arrow and let everyone get a good look 
at the airplane so that they could go 
about preparing for the first flight in 
peace. Security regulations had forced 
Avro to do much of this type of work 
on the CF-100 behind screens and at 
night to keep anyone passing down the 
public highways near the plant from 
photographing the plane. 

The decision to forego the security 
inconvenience was deemed a wise one 
but the timing of the rollout was quite 
unfortunate. It happened to occur on 
the same date that the Russians 
launched their first satellite. The 
Arrow was pushed from its place in the 
news, even in Canada. 

NAA to Develop Hi-Temp 
Power Generator System 

New airborne power-generator sys- 
tem, capable of withstanding prolonged 
temperatures of 600 deg. F, will he de- 
veloped by North American Aviation 
under Air Force contract which calls 
for a four year program. 

John Maxian, Jr., chief electrical en- 
gineer, will direct the program, with 
John Pierro as electrical project engi- 
neer. Program is not aimed at any spe- 
cific plane but is designed for the bene- 
fit of the Air Force and the industry. 

Work will be performed at the Los 
Angeles division and will be monitored 
by the Aeronautical Accessories Labora- 
tory of the Air Research and Develop- 
ment Command’s Wright Air Develop- 
ment Center. NAA will be responsible 
for managing the development and in- 
tegration of the system into finished 
form, with much of the detail work 
being done by subcontractors under its 
supervision. 

Boeing Jet-Thrust Plant 
Ready for Shakedown Test 

Boeing Airplane Co. will begin initial 
shakedown testing of its new §300,000 
sound suppressor-thrust reverser test 
facility at Renton, Wash., this week. 
Facility consists of two engine ground 
run-up silencers or tube-like steel cham- 
bers measuring 45 ft. long by 12 ft. 
diameter. First tests will be in the na- 
ture of an instrumentation and facility 
shakedown prior to commencing test- 
ing on the actual suppressor-reverser 
units developed by Boeing for installa- 
tion on its 707 commercial jetliners. 



Uniform, dependable, accurately made Edgewater Rings 
are furnished in a wide variety of cross-section shapes, 
and in diameters from 5 to 145 inches. They meet the 
most critical specifications and standards of quality. 

Representative applications include bearing races, jet 
engine parts, parts for missiles and rockets, gears, grind- 
ing rings. 


or welded 


Edgewater Steel Company 

P. O. Box 478 • PITTSBURGH 30, PENNA. 
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Use of High Temperature Materials 
In Aircraft Discussed at SAE Meet 


Los Angeles— Some engineering prob- 
lems in the application of high tempera- 
ture materials to aircraft construction 
were outlined at the Society of Auto- 
motive Engineers National Aeronautic 
Meeting here by J. W. Price, Produc- 
tion Design Engineer, Douglas Aircraft, 
Long Beach plant. 

While the key point in selection of 
structural materials is the strength- 
weight ratio in the appropriate tempera- 
ture range, load carrying ability is largely 
dependent on configuration of piece. 
Producibility therefore has an important 
bearing on the value of structural ma- 

Metal may be strong, light and eco- 
nomical but if it can’t be fabricated 
or assembled into a shape that will carry 
the required loads, it is of no use. 

Most of an airframe is subject to com- 
pression loads. Thin skins must be sup- 
ported to prevent buckling. Sandwich 
construction and corrugation stiffening 
offer optimum configurations, but no 
satisfactory means has been found for 
fabricating double-contoured surfaces. 
This indicates dependence of load- 
carrying ability on manufacturing skill 
and techniques. 

Close Tolerances 

Most of the high-temperature ma- 
terial in airframe is sheet. Obtaining 
close thickness tolerances is a must if 
bad weight penalties are to be avoided. 
Standard aluminum sheet tolerances are 
±5%. Design thickness must be 5% 
above minimum tolerance to insure 
adequate strength. Titanium and stain- 
less are fabricated to tolerances of 10%, 
meaning that design thickness must be 
10% above minimum tolerance. Effect 
on an airplane the size of the B-52 is 
to add 5,000 lb., not counting growth 
factor effect on weight of fuel, engine 
and supporting structure needed to 
carry the heavier skin. 

Also critical is the weight increase 
caused by extra joints. High temperature 
materials must be made in larger sheets 
to minimize this problem. On a B-52 
size airframe, the number of wing 
sheets could be reduced from 200 to 80 
if sheet sizes were increased from 120 
in. x 36 in. to 240 in. x 48 in. If the 
240-in. sheet is used as zero base, weight 
penalty for using 120-in. sheets is about 
4,000 lb. and for using 96-in. sheets 
is about 6,500 lb.— again discounting 
growth factor. 

Other factors affecting selection of 
high temperature material are: 

• Availability— many companies refuse 
to consider a material unless it is avail- 
able in quantity when a design is being 


formulated. Others keep a forecast avail- 
ability curve over five, 10 or 15 year 
periods, choosing materials expected to 
be ready at the start of fabrication. 

• Dependability— sometimes 50 or 60% 
of an order of skin stock has been 
scrapped because of gall marks, blisters, 
non-uniform heat treat and varying 
thickness. This is not dependability. 

• Cost— present keen competition in 
aviation nas made this more important 
than ever. It must include not only 
the price of the material but manufac- 
turing cost. Hard materials require at 
least a 400% increase in tools, power 
and labor to remove the same volume 
of material as from a soft material. A 
machine for cutting stainless may cost 
four times as much as one for alumi- 


num and be four times slower. Cost is 
increased by a factor of 16. 

• Producibility— characteristics that give 
strength at elevated temperatures also 
make a material difficult to fabricate. 
Energy Sources 

Characteristics and some design 
criteria for missile auxiliary power units 
were described by Paul C. Ricks of 
AiResearch. Energy for guidance and 
control of early missiles was usually sup- 
plied by hydraulic-pneumatic accumu- 
lators where fluid power was required 
and by batteries where electrical power 
was needed. These were objectionable 
from standpoints of weight and sen- 
sitivity to changes in environment. 

Dynamic, rather than static, battery 
and accumulator sources cut weight, 
and use of a propellant gas turbine as 
an auxiliary system prime mover offers 
power that is practically independent 
of environment. 

Few rule-of-thumb selection criteria 
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can be extracted from experience be- 
cause auxiliary power is such an integral 
part of the missile that it must usually 
be tailor-made. But Ricks noted some 
patterns in the matching of a missile 
and auxiliary power unit: 

• Complex, high-efficiency turbines can 
be used in units of high power and long 
operating time despite greater weight, 
because fuel makes up a larger propor- 
tion of total weight, and fuel savings 
due to efficiency more than offset in- 
stalled unit weight. 

• Simple turbine of yet greater weight 
will sometimes be chosen despite less 
efficiency because of cost, ease of scrvic- 

• Liquid monopropcllant turbines arc 
usually selected for units requiring a 
duration of over 60 sec. They offer 
packaging flexibility and controllability 
but have high dead weight. 

• Solid propellant is better for short 
duration with small power variation. 

• In smaller power sources, the power 
unit must Ik- completely integrated by 
a single supplier to keep the auxiharv 
power system from being too large a 
part of total weight. 

Prime mover components are usuallv 
selected after load components have 
been tentatively selected. Turbine di- 
ameter and shaft speed are determined 
by compromise with performance, 
structural limitations and reliability. 
Performance of the turbine is about 
proportional to its peripheral velocity 
but must be limited by structural con- 
siderations to 1,000 to 1.200 ft. per sec. 

Propellant gas turbines used as mis- 
sile auxiliary power units ordmarilv 
have low power output (one to 70 shp.) 
and verv high adiabatic heads (up to 
700.000 ft. lb. /lb.), producing low 
specific speeds and efficiencies. 
Performance Goals 

Some performance goals for missile 
auxiliarv power units were mentioned 
by R. D. Boyne of General Electric, 
Aircraft Accessory Turbine Department. 

• Specific fuel consumptions should be 
lowered to 6-7 Ib./bhp.-hr. In current 
liquid monopropcllant units, specific 
fuel consumption is about 10-12 lb./ 
bhp.-hr. In solid propellant units it is 
higher, especially where load varies. 
Some progress has been reported using 
hydrazine but there is still much to be 

• Turbine efficiency of 30% using 
monopropellants is being sought by the 
industry and will help improve specific 
fuel consumption. Efficiency' must be 
balanced against manufacturing costs. 
High nozzle velocities producing high 
turbine peripheral velocities increase 
efficiency . Weight and burst protection 
balanced against efficiency indicate that 
1,600-1.700 ft./sec. is a reasonable goal. 
Vet to be fully explored is the recipro- 
cating internal decomposition engine 
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Westinghouse All-Weather System Guides 


In any weather, day or night, USAF’s BOMARC, 
operating at supersonic speeds and extreme alti- 
tudes, is guided to the target by its Westinghouse 
ground control and target seeker systems. 


Take advantage of Westinghouse ability to develop, 
engineer and produce complete electronic systems 
for America’s defense. Westinghouse Electric 
Corporation, Air Arm Division, P.O. Box 746, 
Baltimore, Md. j-moss 


Deadly BOMARC 


N BE SURE. ..IF IT& 


Westinghouse 
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■ Are you taking full advantage of the System Con- 
cept? Cornelius has the experience, facilities and 
ability to design and manufacture your complete 
pneumatic, cryogenic, or hydraulic systems. 

Take advantage of Cornelius experience as one 
of the pioneers of the "Packaged" System Concept. 
A Cornelius Sales Engineer is ready to discuss your 
requirements. For specific information and latest 
catalog, write today. 


which shows promise of bringing mono- 
propellant specific fuel consumption 
down to s lb./bhp.-hr. Valving, de- 
velopment financing and production 
cost arc problems facing the reciprocat- 
ing. monopropellant prime mover. 

Boyne also discussed the problem of 
financing these and other developments. 
If accessory unit performance is to 
match that of the main engine, it must 
have a longer lead time, he said. While 
having all the problems and limitations 
of any other powcrplant, the auxiliary 
power unit does not receive the early 
consideration given to the main engine. 
Missile program schedules are usually 
tight by the time the accessory maker 
is called in. Earlier attention from the 
prime contractor and procuring agency 
allow more parameter trades between 
auxiliary power unit and system load. 

Bovnc suggested that a single mili- 
tary agency be set up to father missile 
auxiliary power unit technology. A 
military agency administering a Phase I 
contract could profitably review with 
manufacturers the feasibility versus time 
scale of the accessory power system. 


New System Improves 
Shoek Wave Pictures 

A multiple-source schlieren system 
that permits photographs to be taken in 
sharp focus on any pre determined plane 
has been developed bv Task Corp., Ana- 
heim. Calif. 

First application of the system, 
which possesses maximum light trans- 
mission and a minimum of optical ele- 
ments. according to F. F. Ward, Task 
president, will be on blow-down tun- 
nels installed by Chicago Bridge and 
Iron Co. for Chance Vought Aircraft 
Co. and Convair. 

Primary feature claimed by Task for 
its system is sharp focusing ability 
which permits observation of density 
gradients in a single plane perpendicu- 
lar to the axis of light. Shock waves 
and turbulence phenomena can be ob- 
served at independent spanwisc loca- 
tions on a model. In the more usual 
single-source schlieren system, striations 
observed on the viewing plate represent 
an integration of all striae in the light 
train, including irrelevant heat waves 
outside the test section and scratches 
m the surfaces of the optical elements. 

Use of an external source plate for 
both transonic and supersonic opera- 
tions provides the new system with sev- 
eral advantages, Task said. The entire 
optical system is isolated from the 
tunnel, eliminating serious vibration 
problems. Optical sensitivity is solely 
a function of the source plate line 
width, and spacing and designing for 
observation of a six-second light devia- 
tion in the tunnel is simplified. 
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The aero engineer who 
checked out pilots for missiles 


A 

Vouglit 

Vignette 


During development of Vought’s Regulus II 
missile, electronics engineers and aerodynamicists 
worked side by side. Between them was a "gray 
area” where the two fields seemed fused. Midway 
in the gray area was the realm of Jack Grimes. 

Jack was the aerodynamicist responsible for 
Regulus II 's control and stability. He first defined 
what the autopilot should do. Then he made sure 
that his specs were fulfilled. Jack's was an area 
that demanded new approaches and advance 
answers. And with Vought's big battery of analog 
computers. Jack could get them fast. 

He could call up enough computers, for example, 
to “launch” the paper missile — to discover elec- 
tronically its best launch angle and rail length. In 
another use, computers checked out Regulus ll's 
behavior in jet streams and other atmospheric 
phenomena. And, finally, to compare actual control 
and stabilization response with his original require- 
ments, Jack had simply to hook computers to the 
missile’s autopilot. 

By this time, Regulus II was ready for flight 
test. Like Vought's Regulus I, the test version of 
the new missile was recoverable, obedient to the 
landing guidance commands of a chase pilot. And 


even here, analog computers helped smooth the way. 

Analog men helped Jack's specialists build a 
flight simulator. It included the airborne control 
panel that would be used to land the new missiles. 
And it traced with a stylus the course of each mock 
flight from approach to touchdown. Here, pilots 
warmed up in advance for Regulus ll's super-hot 
landings. They established new approaches and 
emergency procedures. They even experienced head 
winds, cross winds and violent gusts, fed into their 
flight through analog computers. 

This rounded out Jack's electronic shakedown. 
Using Vought's wealth of computers in imaginative 
applications, he had pretested his systems from 
launching through landing. 

The very first test vehicle showed the results of 
rehearsals. It flew and came home six times. 



<£§&a FLY WEATHER-WISE [«gn]- 

These weather items prepared in consultation with the United States Weather Bureau 
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S ince most flyers avoid thunderstorms 
either visually or with radar, the 
only time they usually have to be 
reckoned with is near airport during 
take-offs or landings. Diagram at 
right indicates hazardous features of 
a mature thunderstorm. 


Notice the wedge of rain-cooled air that 
pushes along the ground ahead of 
the storm. It is this rush of air that 
creates the greatest hazard to planes 
maneuvering in the vicinity. Very 
sudden wind-shifts may destroy lift 
momentarily and sudden drop in 
temperature can adversely affect engine 
performance. Cold downdrafts 
precede and accompany heavy 
rain and are usually followed 
by updrafts in rear portion of storm. 


Maximum turbulence occurs in region 
of heavy rain where downdraft is closest 
to updraft. It is encountered between 
12,000 and 20,000 ft. Maximum hail 
occurs between 10,000 and 15,000 ft., 
sometimes in clear air just outside cloud. 


If forced to fly through storm, take 
following precautions: Prepare engine, 
de-icing equipment and instruments 
for changing conditions. Avoid turns 
and other maneuvers after penetration. 
Avoid over-controlling, ride with the 


drafts. Slow down to safe speed, but 
don't lower flaps to accomplish this. 
Don't try to adjust throttle for every 
change in airspeed indicator which is 
affected by brief pressure changes 
and rain. 


FORECAST: 

Top Flight Performance with 

Mobilgas Aircraft and Mobiloil Aero ! 


For top power . . . unsurpassed protection, rely on Mobilgas Aircraft 
and Mobiloil Aero. This famous fuel and quality lubricant have been 
designed to assure immediate throttle response and dependable per- 
formance under all weather conditions. Fly safely! Fly with Mobil! 

SOCONY MOBIL OIL COMPANY. INC., and Affiluro: MAGNOLIA prrtoUiUM Company, 



Leader in lubrication for 91 years 
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Hypersonic Tunnels Yield Practical Data 



By Robert II. Cuslunan 

Freeport, N. Y.— Hypersonic wind 
tunnels will become as useful as shock 
tunnels for the practical solution of 
hypersonic vehicle problems, according 
to researchers at the Polytechnic Insti- 
tute of Brooklyn's Aerodynamics Lab- 

Recent disclosures resulting from 
shock tunnel testing show that many 
of the real gas effects once thought to 
dictate the exclusive use of shock tun- 
nels for hypersonic flight research can 
be neglected and that hypersonic wind 
tunnels with their longer durations and 
simpler instrumentation can furnish a 
major part of the needed design infor- 

The hypersonic wind tunnel now in 
full Mach 6 operation at Brooklyn Poly- 
technic exemplifies the faith in hyper- 
sonic wind tunnel testing held by the 
Laboratorv’s director. Dr. Antonio 
Kerri. 

It is presently being used on investi- 
gations of the Convair Atlas ICBM 
nose, body and skirt through a research 
contract which Brooklyn Polytechnic 
holds with the Ballistic Missile Divi- 
sion of USAF's or ARDC. 

Model for Others 

The Brooklyn Polytechnic hypersonic 
tunnel is also being used as a model 
for new hypersonic test facilities at 
other important advanced research cen- 
ters; NACA Langley’s projected 100 
lb./ sec. (against 12 lb./sec. for Brook- 
lyn's) version to cost S6 million: a 
duplicate tunnel to be built at USN's 
David Taylor Model Basin, Washing- 
ton, D. C.; a large S6 million tunnel 
in construction at the Naval Ordnance 
Laboratory, Silver Springs, Md., and 
the heater portion of the tunnel which 


is being used by Cornell Aeronautical 
Laboratory, Buffalo, N. Y., for a special 
“Gatling gun” shock tunnel under con- 
struction. 

The significance of the hypersonic 
tunnel in comparison with the shock 
tunnel is that the hypersonic tunnel 
provides the potential capability of re- 
producing the time-history of a portion 
of a hypersonic flight, such as an ICBM 
re-entry. Though shock tunnels can 
provide scientific information about the 
real gas phenomena— effects of molec- 
ular dissociation and ionization— during 
their microsecond run durations, a Fcr- 
ri-tvpe hypersonic wind tunnel can 
provide practical design information 
about how a nose cone will react un- 
der the combined thermal and aero- 
dynamic loading during the re-entry 
time, which may last up to a sizable 
fraction of a minute. It remains to be 
seen whether the Gatling gun arrange- 
ment by which Cornell hopes to feed 


continuous shocks into a test chamber 
over a 15 sec. period will equal the 
realism of a nose cone test performed 
in a hypersonic tunnel. 

Fcrri accomplishes hypersonic tests 
in two steps. First a conventional 
hypersonic wind tunnel run is made 
for the acrodynamicist to determine the 
pressure and force distributions. Be- 
cause Brooklyn has a large airflow pre- 
heating capacity, these tests would be 
at nearly full flight temperatures, though 
still short of shock tunnel temperature 

Hypersonic Technique 

Then, knowing the pressure condi- 
tions around the nose of the missile, 
a special shroud will be constructed and 
placed in front of a larger sized model 
so that the flow would be channeled to 
reproduce actual flight boundary layer 
and Reynolds number conditions which 
influence aerodynamic heating. Brook- 
lyn's tunnel can presently handle up to 
9 in. diameter models by this tccli- 

During the second, shrouded, run 
which is for the structural designer, 
the plastic flow of the nose cone sur- 
face material or the action of any 
cooling methods can be observed. 
Fight for Funds 

Behind this present recognition for 
Brooklyn’s hypersonic work was a long 
—in the light of the current urgency 
for such facilities— struggle for adequate 
funds. Dr. Roscoe II. Mills of the 
Fluid Dynamics Branch of the Acrodv- 
nainics Research Laboratory', Wright 
Air Development Center, is credited 
with convincing the Pentagon of the 
worth of Fcrri’s concept. At that time. 
1950-1951, according to Capt. Charles 
A. Scolatti, who works for Dr. Mills. 
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SPECIAL contoured slmmd is used to pi 
duce realistic boundary layer conditions or 
nose of model for heat transfer studies. 


it was thought that no adequate means 
was possible of heating the tunnel air- 
flow sufficiently to overcome liquefac- 
tion as the air was suddenly refrigerated 
in the expansion to hypersonic flow in 
the nozzle. 

Further, the use of conventional 
two-dimensional tunnel cross sections 
with their narrow slit nozzle throats, 
sometimes only a hair's height for a 
couple of inches crossways dimension, 
made it impossible to prevent tunnel 
shape distortion with the high tem- 
peratures necessary to combat liqucfac- 

Ferri’s intention to use a circular cross 
section was discounted because most 
of the experts were convinced that dis- 
turbances emanating from the nozzle 
walls would center themselves as a 
pointed cone upon the model in the 
test section. 

Some said that the money would be 
better spent entirely upon shock tun- 

It was felt that even if the pre- 
heating necessary to avoid liquefaction 
were possible, it would be unlikely that 
the additional pre-heating to fully sim- 
ulate flight conditions could be ac- 
complished. 

According to Scolatti. much of the 
early financing of Brooklyn's hypersonic 
facility, worth about S500.000 in re- 
placement value, was bv "fall-out" 
funds, funds which were released by the 
default of other commercial contracts. 
Much of the research and development 
and design work which usually greatly 
increases the cost of this type of fa- 
cility came from "labor of love" over- 
time and homework by the Aerody- 
namics Laboratory staff. Scolatti said. 
It has been estimated that the facility 
would have cost two or three times 
more had it been built bv a commercial 
organization. 

Description of Tunnel 

Brooklyn's hypersonic wind tunnel 
is of the blow down type. A group of 
100 bottles charged by commercial 
compressors with up to 40.000 lb. of 
air supply runs up to two minutes useful 
flow duration. The 2.200 psi. air from 
flic bottles is piped to the large air 
heaters which pre-heat it so there won’t 


be am liquefaction condensation in the 
test section. 1'lie S48.000 pebble type 
heater now ill operation supplies 2.500?' 
air by first heating ceramic pebbles 
by 3,5001* electrical resistance rods for 
full simulation of Mach 6.0 environ- 
ment in leg number one of the tunnel. 
Dr. Martin Bloom, the designer, expects 
that this heater can be forced up to 
3.0001*. though under these conditions 
it may have to be recharged with 
SI, 000 worth of new pebbles every 
six months. 

'1’lie other higher temperature heater, 
the compression tower which rises 75 
ft. above the hypersonic tunnel, has 
been delayed somewhat by the recent 
government fund cutbacks. When 
completed, it will provide inlet tem- 
peratures to the nozzle up to 3,0001*'. 
It will do this by accepting preheated air 
fiom the pcbbic heater at the bottom 
of the tower and then using cold com- 
pressed air to ram a 3 ft. wide dia- 
phragm down its 71-ft. length to heat 
the primary charge by compression as it 
is forced into leg number two of the 
tunnel. 

School Mokes Nozzle 

file nozzles, which arc fully con- 
toured, are being made on a S35.000 
contour lathe and internal grinding ma- 
chine recently acquired for this purpose 
by the school. 

Brooklyn designs its own nozzles. 
However, tins is complicated by the 
fact that the boundary layer in this type 


of flow can easily build up to It in. 
thicknesses. 

The Mach 6 leg number one nozzle 
now in use expands to a 1 ft. diameter 
test section and has been used to test 
aerodynamical?’ 35 in. diameter blunt 
nose models. 

Mach 8 Nozzle 

Now under construction is a Mach 
S nozzle which will expand out to a 
24 in. diameter test section. This nozzle 
will be of stainless steel and is expected 
to cost S2 5,000 of which SS.OOO will be 
for materials. Future plans call for a 
Mach 14 nozzle which will expand to 
a 4S in, diameter test section. The 
Mach 14 nozzle will fully exploit the 
funnel's present preheating capacity. 
Flow temperature in this section would 
be refrigerated to — 400F during the 
nozzle expansion if the nozzle wasn't 
preheated. 

When the shroud technique is used 
in conjunction with the present equip- 
ment. full flight Reynolds numbers and 
to a large extent the heat transfer con- 
ditions which would occur up to Mach 
20 can be simulated. 

Downstream of the nozzle and test 
section combination is an air cooler and 
the large 25.000 cu. ft., 35 ft. dia., vac- 
uum tank to suck flow from the test 

Many of the other details of the 
facility and the types of tests performed 
were described in a recent talk by Ferri 
before the AGARD meeting on model 
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BROOKLYN builds its own nozzles out of stainless steel sections. This Mach 8 nozzle 
expands to a 24 in. dia. test section. It will cost 525,000. 
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testing at Schcv.'umgen. Netherlands. 

Besides the hypersonic tunnel, the 
Si -15 million, 45 man Aerodynamics 
Laboratory boasts three supersonic tun- 
nels all of which are blow down types 
working off the same air supply as the 
hypersonic tunnel. 

Two of the tunnels belong to Brook- 
lyn. and the other is operated for Grum- 
man Aircraft Engineering Corp. The 
two school tunnels under the direc- 
tion of Dr. Marion Visich can take test 
nozzle blocks with test sections ranging 
from 10 in. by 10 in. for Mach 3.0 
flows to 12 in. by IS in. for Mach 3.0 
flows. The 600 psi. settling chamber 
pressures allow these tunnels to simu- 
late modem aircraft flying at up to 
Mach 3.0 as low as 50.000 ft. altitude. 
Grumman Tunnel 

The Grumman tunnel has an IS in. 
square settling chamber and is presently 
equipped with a Mach 2 nozzle block 
which expands to a 12 in. x 12 in. test 
chamber. Grtunman's testing cost at 
Brooklyn is said to be significantly less 
than the S600 per hour charged at some 
ether facilities. 

The supersonic tunnels arc being 
used on such research projects as: 

• Reducing drag on external stores as 
much as 60 r 4 by recovering the nose 
shocks with shroud rings. 

• Controlling the shock position of 
shock-in-stator supersonic compressors 
for turbojet engines by using air jets. 

• Behavior of mixtures of subsonic and 
supersonic flow as would be found 
around inlets, ejectors or boundary laser 
film cooling slots. 

PRODUCTION BRIEFING 


Consolidated Diesel Electric Corp., 
Stamford. Conn., will build fuel con- 
trol check-out test stands for Hamilton 
Standard Div.. United Aircraft Corp. 
The test stands will have capacities up 
to 30.000 lb. /hr. flow with pressures up 
to 1.000 psi. 

Nuclear reactor heat flow problems 
arc solved by electrolytic analog com- 
puter designed by Nuclear Develop- 
ment Corp. of America under contract 
to Pratt &• Whitney Aircraft. Plexiglas 
brand acrylic tank containing the clcc- 




Factory re-manufacture as conducted at Continental Motors differs 
in vital respects from even the most thorough overhaul obtainable 
in the field. That is because neither the experience of Continental 
production personnel, nor the precision machinery implementing 
that experience, can be matched outside the Continental plant . . . 
Every re-manufactured Continental engine is delivered fully run-in. 
ready for use in normal flight without further run-in or slow time. 
Rigid quality control applies throughout re-manufacture exactly as it 
does to original production . . . WITH YOUR FACTORY RE-MANU- 
FACTURED CONTINENTAL, YOU RECEIVE NEW LOG BOOK, START- 
ING AT ZERO HOURS IN ACCORDANCE 
WITH CIVIL AIR REGULATION 43-24, 
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A NEW LINE of Vickers Variable Displacement Piston Type Pumps 
is now available for aircraft applications at -WOO psi pressure. These 
new pumps have the same exceptionally high overall efficiency as well 
as the many other performance advantages demonstrated by the 
3000 psi Vickers pump series throughout millions of hours of dependable 

speeds are also the same for both series. 

An important feature of the 1000 psi series is a CONTAMINANT- 
TOLERANT DESIGN enabling successful operations in hydraulic 
fluids and engine lubricating oils with particle sizes up to 40 microns. 

Operation of airborne hydraulic systems at 4000 psi is finding 
increasing favor because it means smaller actuators and less fluid in the 
system . . . resulting in an overall weight and space advantage. 

Vickers 4000 psi hydraulic motors and fixed displacement pumps 
will also be available. For further information about 4000 psi 
pumps and motors, please write for Bulletin A-5219 or get in touch with 
the nearest Aero Hydraulics Division office listed below. 


VICKERS INCORPORATED 



truly tc i- 3 ft. by 3 ft. by 3 in. deep. 
Readings arc taken bv means of 1.500 
electrodes. In order that these mav be 
arranged in configurations that will fit 
a model cross-section duplicating the 
shape of the reactor core or fuel ele- 
ment under study, a total of 7.920 holes 
were bored at S in. intervals over the 
horizontal surface of the tank. 

Sperry Products. Inc.. Danbury, 
Conn., reports that new knowledge of 
the fatigue strengths of materials is be- 
ing built up by the use of its Ultra- 
sonic Attenuation Comparator. Echo 
patterns on an oscilloscope viewing 
screen arc compared with a calibrated 
exponential decay curve. The instru- 
ment has been used to investigate hy- 
drogen embrittlement in metals, in- 
ternal oxidation, nuclear radiation dam- 
age. magnetic properties, plastic defor- 
mation and dislocation damage 

Shown ready to absorb the S25 slip, 
output of a Lycoming T53 gas turbine. 
Industrial Engineering Company’s 
Model WWX-650 Hydra-Brake is re- 
portedly able to absorb up to 3.000 slip, 
at 7,000 rpm. continuously. Hydra- 



Brake is 12 in. long, 20 in. dia.. and 
weighs less than 300 lb. Industrial En- 
gineering. located in Philadelphia, Pa., 
says that a comparable electric dyna- 
mometer would be a 6 ft. cube and 
weigh 7 tons. Cost is one-third that of 
an electric dynamometer. 

E. I. du Pont de Nemours & Co. 
claims that in recent tests on an anti- 
submarine patrol blimp, a skin of 
coated Dacron polyester fiber was 
found to reduce the helium loss to 
one-half of that in regular blimp 
envelopes. Material comprised two 
fabric layers of Dacron combined with 
an inside coating of neoprene, a bind- 
ing layer of neoprene, and an outside 
coating of aluminized Hypalon synthetic 
rubber. Total weight of the laminated 
cloth was approximately 154 o/. 'sq. yd. 

Solar Aircraft Co., San Diego, Calif., 
licensed the Swedlow Plastics Co. Los 
Angeles, to manufacture and sell its 
rcsistance-wcldcd stainless steel honey- 
comb core in the United States and 
Canada. 
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How to design for 

RELIABILITY UNDER 


To protect electronic gear against 
road shock during travel over 
rough terrain, Barry Cup-mounts 
supporting equipment racks of 
mobile air-traffic-control units 
combine effective protection 
against high-impact shock with 
efficient isolation of vibration fre- 
quencies above 45 cps. This iso- 
lates the structural resonances of 
the vehicle, with no amplification 
of vibration from tires and springs. 
In other applications, these 
mounts protect against the high 
transients of gun-fire shock. De- 
tails of load ratings, sizes, and 
characteristics — with useful data 
on choosing Cup-mounts — are 
yours in Barry Product Bulletin 
56-02. free on request. 


LANDING-SHOCK CURVES 



To protect sensitive electronic 
equipment in jet aircraft against 
landing shocks, while maintain- 
ing in-flight vibration isolation, 
mounts must be able to withstand 
the severe conditions indicated by 
the curves of Fig. I. plotted from 
actual measured landing shocks. 
ALL-ANGL Barry Mounts, hav- 
ing natural frequencies above 25 
cps. keep shock displacements 
within reasonable limits. Load- 
deflection curves, for this family 
of isolators that give protection 
under high thrust loads applied 
in any direction, are shown in 
Fig. 2. For complete performance 
data on ALL'ANGL Barry Mounts, 
write for Data Sheet 57-02. 



715 PLEASANT STREET. WATERTOWN 72. MASSACHUSETTS 


► FOR VEHICULAR SERVICE A FOR AIRCRAFT SERVICE 



FIND THE ANSWER 
TO TOUR NEEDS HERE 


Bendix Red Bank offers 

COMPLETE 

DC GENERATOR COVERAGE 
FOR BUSINESS 
AND EXECUTIVE AIRCRAFT 


Regardless of the size of your airplane, Bendix Red Bank 
has a DC generator specifically designed to meet your 
needs, plus the necessary regulating and control equip- 
ment. You can count on these generators for long life, 
extreme dependability, and maximum performance. 

Equally important, Bendix Red Bank DC Generators 
arc backed by a network of qualified distributors and 
service repair stations throughout the U. S., Canada, 
and Alaska— with factory-trained experts always ready 

For complete details on a DC generator to meet your 
exact needs, write, wire, or phone red bank division, 

BENDIX AVIATION CORPORATION, EATONTOWN, NEW JERSEY. 




Red Bank Division 





FIRST NACA study model of an ionic propulsion unit drives a small turbine (right) to show it is producing thrust (about 1/4,200 lb.). 
Unit is operating inside an evacuated bell jar. Schematic of its operation is shown at left. 


How NACA Views Future for Propulsion 


By J. S. Butz, Jr. 


Cleveland, Ohio— Present problems 
and future development possibilities of 
aircraft and space propulsion systems— 
including Mach 4 turbojets and ionic 
engines— were discussed here during the 
Triennial Inspection of the NACA’s 
Lewis Might Propulsion Laboratory. 

The ionic engine, a low-thrust power- 
plant for use in space, is a fundamen- 
tal investigation and the project is in 
its infancy. But it has the same long 
range purpose as all NACA work: to 
provide basic data which can be ap- 
plied to actual design problems by the 
nation’s engineers. 

Other activity in progress at the 
Lewis Laboratory: 

• Turbojet operation up to Mach 4. 

• Hypersonic propulsion (above Mach 

• High temperature materials. 

• High energy fuel-oxidant combina- 
tions for rocket engines. 

• High energy fuels for air-breathing 
engines. 

• Atomic powcqilants for aircraft. 

Mach 4 Turbojet 

NACA believes that the speed capa- 
bility of turbojets, once thought to be 
limited to subsonic levels operation- 
ally. can be pushed to about four times 
the speed of sound— about 2.600 mph. 
at altitude. This speed. NACA be- 
lieves. may be the ultimate capability 
of turbojets. 

This Mach 4 engine will differ sig- 
nificantly from today's turbojets. Its 
inlet and exhaust systems will har e to 
have variable geometry to maintain ac- 
ceptable efficiency over its whole oper- 
ating range. 

The engine's effective thrust can be 
severely limited by pressure losses in 
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by General Logistics ...a Division 
of Aeroquip Corporation 


This giant web cargo net (15' x 200 is designed and fabricated by 

General Logistics to meet a specialized cargo tie down requirement. 
Inset shows similar net used in airline cargo operation. Typical loading 

requirements met by General logistics web cargo control nets and hardware 
range from 200 lbs. to 20,000 lb. load. General Logistics is also the largest 

supplier to the aircraft industry of economical nylon and Manila 
rope cargo nets and related hardware. 

CONVERSION EOUIPMENT... Aero- 
quip track and track fittings are 
in use on the world's leading air- 
lines... providing fast, easy pas- 
senger to cargo conversion and 
simplified load variation to con- 
form to load versus passenger 




the air intake system, drag due to air 
spilling out of the inlet, and improper 
expansion in the exhaust nozzle. These 
effects can be minimized at all speeds 
with variable geometry systems. 

The compressor section will have 
perhaps three rotating stages compared 
to 1 2 or 1 5 for some of today's engines. 
Ram compression in the inlet will be 
so high that a small pressure rise across 
the compressor will be sufficient. 
Transonic design principles have been 
clarified and have improved the com- 
pressor efficiency in this range. Com- 
pressor blades will have to be made of 
high temperature material similar to the 
turbine blades. 

Combustion chambers and after- 
burners will be much shorter than 
present ones. Improvements in fuels 
as well as combustion chamber design 
make this possible. 

Hypersonic Propulsion 

NACA also is studying hypersonic 
propulsion, which involves systems for 
delivering continuous power to vehicles 
at speeds above Mach 5. 

In broad terms the NACA secs such 
vehicles traveling in the continuous 
flight corridor illustrated on page 75. 
This corridor is the region in which 
verv high speed, very high altitude 
flight is considered acrodynamicalh 
and economically feasible. Flight in 
the area above the corridor requires 
greater wing area, structural weight 
and larger engines lowering the vehi- 
cle's range markedly. Below the corri- 
dor structural soundness of the aircraft 
would be jeopardized by aerodynamic 
heating. 

The only air breathing engine pres- 
ently considered for use at hypersonic 
speeds is the ramjet. The NACA is 
studying its behavior from 2,700 to 
4.600 mph. Two problems arc para- 
mount in this study. One is the cool- 
ing of engine parts, and other is con- 
version of the energy released by 
burning fuel into useful thrust. 
Ramjet Cooling 

Cooling problem is illustrated by 
conditions in the ramjet at a forward 
speed of 3-4,000 mph. Temperature in 
the combustion chamber is about 
5.000F which is above the melting 
point of most of today's metals. NACA 
studies of cooling these internal parts 
show that the best way is to use fuel 
and then burn it in the combustor. 

The other problem of producing 
thrust from the burning fuel grows more 
complicated as velocity increases. Be- 
low Mach 2 thrust in a jet engine is 
generated by increasing the tempera- 
ture and consequently the velocity of 
the air passing through the engine. 
NACA estimates that at a flight speed 
of 6,300 mph. the temperature rise 
that the fuel can impart to the air will 
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NEEDS 


GRISTLE 


You can depend upon versatile 
NARMCO FORMULA PUTTIES 


In designing access doors for landing gear pods on 
the mammoth C-133 Military Transport, Douglas Air- 
craft Company’s Long Beach Division engineers faced 
a familiar structures problem . . . how best to attach 
critical fixtures to a sandwich component at points of 
high stress concentration. 

To anchor hinges to the severely contoured door 
required 40 through-sandwich attachments; the lock- 
ing mechanism required 20 blind attachments . . . 
and, in each case, it was essential that stresses be 
dispersed into the surrounding core. A laminated fiber- 
glass cross-stiffener also required a medium to disperse 
loads into the core. 

The design solution? Easy-to-handle, room temper- 
ature setting Narmco Formula Putties. Hinges are 
secured by nut and bolt attachments through plugs cast 
of Narmco putty which, in shear tests, outlasted the 
sandwich structure itself! Locking mechanisms are 
secured by Shur-Loks anchored in Narmco Formula 
Putty and cross-stiffeners are securely attached to the 
core with these same high-performance putties. 
In fact, every through-sandwich access door attach- 
ment on the C-133 utilizes strong, dependable Narmco 
Formula Putties! 

Facing a sandwich attachment problem? Let 
Narmco Formula Putties help point the way to an 
economical, performance-tested solution. 


STIFFENING CHANNEL TO CORE ATTACHMENT 





i on NARMCO FORMULA PUTTIES. N 




NARMCO RESINS & COATINGS CO., Dept. S8, 600 Victoria Street, Costa Mesa, California. 

Los Angeles Seattle Fort Worth Dayton Tulsa Philadelphia Toronto 
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AUTO-LITE. 

<xaJL doMi DIVISION 


The Auto-Lite engineers shown here are checking 
the thermal characteristics of dozens of different 
kinds of insulation materials. You can be sure that, 
no matter what the results, they won’t be satisfied. 
They'll go right on looking for other materials that 
can resist even more heat. 

In keeping with the times, Fahrenheit is a mighty 
important word at Auto-Lite. The Big F° gets top 
priority in the search for better insulation materials. 

Hundreds of different wire insulation materials are 
being tested here by the finest trained personnel 
using the most modern research techniques and 
equipment. Out of these tests comes a wealth of 
knowledge important to all customers served by 
Auto-Lite. 

No matter what you need— whether it be high 
temperature aircraft wire or cable, magnet wire or 
wire for electronic and electrical applications— why 
not tell us your insulation problem and let us help 
you in reaching a solution.. 


THE BIG 


THE ELECTRIC AUTO-LITE COMPANY 


i, Michigan 


Pennsylvania 




Certainly! 

It was there, in the ground, in the air and water. It 
always had been. There are no more “raw materials” 
today than there were when Rome ruled the world. 

The only thing new is knowledge . . . knowledge of how 
to get at and rearrange raw materials. Every invention 
of modern times was “available” to Rameses, Caesar, 
Charlemagne. 

In this sense, then, we have available today in existing 
raw materials the inventions that can make our lives 
longer, happier, and inconceivably easier. We need only 
knowledge to bring them into reality. 

Could there possibly be a better argument for the 
strengthening of our sources of knowledge-our colleges 
and universities? Can we possibly deny that the welfare, 
progress— indeed the very fate— of our nation depends 
on the quality of knowledge generated and transmitted 
by these institutions of higher learning? 

It is almost unbelievable that a society such as ours, 
which has profited so vastly from an accelerated accumu- 
lation of knowledge, should allow anything to threaten 
the wellsprings of our learning. 


Yet this is the case 

The crisis that confronts our colleges today threatens 
to weaken seriously their ability to produce the kind of 
graduates who can assimilate and carry forward our 
rich heritage of learning. 

The crisis is composed of several elements: a salary 
scale that is driving away from teaching the kind of 
mind most qualified to teach; overcrowded classrooms; 
and a mounting pressure for enrollment that will double 
by 1967. 

In a very real sense our personal and national progress 
depends on our colleges. They must have our aid. 

Help the colleges or universities of your choice. Help 
them plan for stronger faculties and expansion. The 
returns will be greater than you think. 




Sponsored as a public service, in cooperation with the Council for Financial Aid to Education 
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New 


• Over 6,500 Airports listed by State 

• Principal Airports Located an State Mops 

• Airport Chart locations Given 

• Runway lengths; Surface; Directions; Condition 

• Approach Obstructions 

• lighting; Field Markings 

• Control Tower Frequencies 

• Omni, low Frequency, Homing, etc. Frequencies 

• Ground Transportation Services 

• Restaurant and Recreational Facilities 

• Recommended Motels/Hotels, Rates, etc 

• Fuel, Maintenance, Storage Services 

• Weather Station Phone Numbers 

• CAA Information Station Phone Numbers 

• U.S. and Foreign Entry, Exit Requirements 

• ADIZ Map 

• Equipment Illustrations; Buying Specifications 


25th Annual AIRPORT and 


> 


BUSINI 

FLYING 

DIRECTORY 


"JL 





GET AVIATION’S MOST USEFUL 
CROSS-COUNTRY FLYING GUIDE. 
LAST YEAR MANY ORDERS WERE 
UNFILLED DUE TO EARLY ‘‘SELL 
OUT”. MAIL COUPON NOWI 

wduP 






A CWT "Difofioim 
JjGT tke DC'S 

Cruising at 580 raph, 35,000 to 40,000 feet in the stratosphere, the 
Douglas DC-8 will cross continents and oceans in approximately 
half the time previously needed. More than one hundred of these 
jet airliners are already on order, leading the way to a new age 
of commercial air travel. 

During the past five years the CWT — the Southern California 
Cooperative Wind Tunnel — has performed many tests of the DC-8, 
totaling now some 1600 hours of tunnel time. CWT facilities and 
experience have made important contributions to the design and 
development of this new jet transport. 

The CWT has been responsible for testing many of the nation’s 
most important aircraft and missiles. It serves not only its five 
owner companies, but other leading aircraft firms and government 
agencies. 


If you would like more information regarding 
the CWTS facilities, or information regarding employment, 
please write us. 


SOUTHERN 
CALIFORNIA 
COOPERATIVE 
WIND 
TUNNEL 

950 S. Raymond Ave., Pasadena. California 



Operated by the 



by Co nvair, Douglas, 
Lockheed, McDonnell 
and North American. 


be zero. However, this docs not mean 
that the engine can no longer produce 
thrust. 

At a flight speed o( 6.300 mph. all 
of the air entering the combustion 
chamber has been heated to its dissocia- 
tion temperature. The energy released 
by the burning fuel is all consumed in 
the dissociation process, which splits 
the bonds holding the atoms of the vari- 
ous gas molecules together. The only 
uav to recover the fuel energy con- 
sumed by dissociation and make it pro- 
duce usable thrust is to have the atom' 
recombine into their molecules within 
the engine. Recombination takes place 
when the air is expanded and its tem- 
perature lowered. 

Nozzle Geometry 

’lire proper length and geometry for 
a nozzle with maximum recombination 
benefits are being studied by the NACA. 

Dissociation losses begin to be a 
major consideration in ramjet and turbo- 
jet design just above Mach 2. They can 
amount to a 5054 loss in thrust at about 
5,000 mph. 

Ionic propulsion studies which have 
recently been initiated by the NACA 
arc intended for use on vehicles which 
have reached orbital velocity. They 
aic low-thrust engines which might 
have use on long voyages into space be- 
cause of their very low fuel consump- 
tion. Primary drawbacks arc heavy 
weight and need for electric power. 

Their operating cycle consists of 
striking an electric arc in a gas. The 
arc ionizes the gas and these charged 
particles are accelerated by a magnetic 
field producing a thrust. The thrust of 
a feasible unit would probably be very- 
small. However, its specific impulse 
would be very high and its fuel con- 
sumption low. The electricity required 
by the ionic rocket for space travel 
would probably be produced by a unit 
using atomic or solar power. 

Weight Problem 

The ionic rocket could possibly be- 
come attractive for space travel when 
its total motor weight approached the 
total motor weight for a chemical rocket 
or other competitive powerplant. If 
this is achieved, a great advantage would 
lie with the ionic rocket because most 
oi its motor weight is heavy electrical 
machinery in contrast to the great 
piopcllant weight of a chemical rocket. 
If many flights were to be made with 
the space vehicle the fuel resupply 
pioblcm of the ionic rocket would be 
practically nil. With the chemical 
rocket however it would be tremendous. 

The very low thrust of the ionic 
engines is a serious disadvantage and 
would base to be weighed against the 
refueling and other benefits. Low thrust 
greatly incicases travel times in space. 
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STRETCHING 


the AIRCRAFT DOLLAR 

It took Man over 4,000 years to attain a motorized speed of 
40 mph. But within the last few decades, aircraft have attained 
speeds up to 1500 mph, pilotless missiles now travel thousands 
of miles, and plans are afoot to send guided missiles to Mars 
and the moon. 

Rapid progress of the aircraft industry is an industrial 
production miracle. Engineers who design a new plane may 
consider it “obsolete” by the time it is produced, because they 
already have a better one on their drawing boards. 

This fast changing pace of the Air Age, plus current cut- 
backs in new plane production, illustrates the economic need 
for aircraft modification. Primarily, Hayes’ business is modifi- 
cation of planes — not because they are worn out but because 
they need to be modernized, and can be modified for a fraction 
of the cost of new planes. Instead of being scrapped, Hayes 
modified aircraft go back into service of the National Defense 
Program at a savings of millions of dollars to American tax- 
payers. 

TO ENGINEERS AND SCIENTISTS 

The rapid growth and expansion of Hayes creates a 
need for aeronautical scientists, aircraft design en- 
gineers and graduate engineering students. Good 
positions are open for those who are qualified. Hayes 
now has over 10,000 employees and is a competitive 
industrial facility for modification and maintenance 
of aircraft, including guided missile work. Write Per- 
sonnel Department, P. O. Box 2287. Dept. 405 
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for HS-Strength 
at Hi— Temperature 
the Cherry 

"600” Rivet' 



To meet the design require- 
ments imposed by extremely 
high-speed aircraft and mis- 
siles, the Cherry Rivet research 
and development department 
has introduced the “600” A286 


stainless steel blind rivet. 

Data on the strength capabil- 
ities of the “600” rivet is avail- 
able from Townsend Company, 
Cherry Rivet Division, P.O. Box 
2157-N, Santa Ana, California. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON, PA. 


Wit vcn great velocity changes can b. 
effected and control problems of the 
space ship's trajectory would be mini- 
mized because of the long burning 
times. Some figures on the low-thrust, 
long-burning time approach were given 
in an NACA example. If a 10 ton space 
vehicle were powered by a 10 lb. thrust 
engine for one month, it would increase 
its original velocity by over 25.000 mph. 

The small ionic unit demonstrated 
during the Lewis tour is the first one 
constructed at the laboratory. It pro- 
duced about 1 / 4.200 lb. thrust, needed 

1.000 volts to start, operated at about 
500 volts and .5 amps. It was run in a 
bell jar evacuated to simulate an alti- 
tude of 80.000 to 100.000 ft. In this 
way air was used as the fuel. In space a 
gas would be carried along as fuel. The 
stream of ions drove a small turbine 
made of several sheets of mica to show 
that it was producing thrust. 

Plasma jets operating on this same 
principle arc also used by the NACA 
to test materials in the type of high 
temperature ionized gas stream that 
they would encounter during re-entry. 
The plasma jet is also a feasible low- 
thrust. low fuel consumption device 
for space propulsion, 

High Temperature Materials 

Progress with all types of propul- 

prosed structural materials. Some goals 
of metallurgical research are to raise 
maximum use temperatures of: 

• Turbojet blade materials from about 
1.650F to 2.5001*. 

• Ramjet materials from 2.500F to 

5.1 OOF. 

• Nuclear rocket materials to 5.0001 

One method of increasing high tem- 
perature strength of current nickel and 
cobalt base alloys is to suspend harden- 
ing particles in the material. These 
particles have roughly the same effect 
on the strength of the alloy as the 
dispersion of gravel does in cement. 
The effect of these high temperature 
hardening particles is demonstrated by 
the results achieved by suspending 
finely divided stable ceramic-aluminum 
oxide in a nickel matrix. This raises 
flic use temperature of the nickel base 
alios from the current figure of about 
1,6 5 OF to as high as 2.100F. 

Use of a refractory powder in alumi- 
num alloys has raised the capabilities 
of aluminum several hundred degrees. 

The use of nickel and cobalt bast- 
materials is limited, however, by their 
low melting points. The nickel base al- 
loys arc liquid at about 2.600F. Other 
metals with higher melting points must 
be used as base materials for higher 
temperature alloys. 

Two metals currently being consid- 
ered as base materials arc columbium 
with a melting temperature of 4,5001- 
and tungsten which melts at 6.1 OOF 
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Tungsten allovs can be expected to 
sustain 10.000 psi. stress at temper- 
atures 1.700F higher than nickel alloy s. 

The entire class of high melting point 
metals have the very serious problem of 
rapid oxidation. When heated the sur- 
face atoms of these metals slip free and 
combine rapidlv with oxygen. 

Oxidation rate is greatly increased 
in an atmosphere of ionized air such 
as would be found around a high speed 
missile nose cone or in an atomic en- 
gine. Rise in oxidation rate is due to 
the more active nature of the air after 
its molecules have been dissociated into 
charged particles. These particles want 
to recombine into more stable mole- 
cules and this is done against the metal. 
Recombination releases heat, further 
raising the metal temperature and in- 
creasing oxidation still more. Metals oxi- 
dize about 400 times faster in the pres- 
ence of dissociated air than in normal 
air. NACA research in this area to date 
has been to define- the problem, now 
measures of countering this severe oxi- 
dation are being studied. 

Another group of materials being in- 
vestigated at Lewis arc ceramics which 
have very high melting points and good 
oxidation resistance but are handi- 
capped by brittleness. 

One of the most serious effects of 
brittleness is susceptibility to thermal 
stresses which are high in many missile 
and atomic applications. 

Research at Lewis and elsewhere in- 
dicates that some ceramics may be in- 
herently ductile and that their brittle- 
ness is due to surface imperfections. 

Careful treatment and polishing of 
ceramic surfaces have greatly increased 
their ductility. 'Iliis work has essentially 
just begun and practical methods of 
treating large sections of ceramic are 
not available. 

High Energy Propellants 

NACA's rocket research effort is al- 
most completely centered about high 
energy fuels and oxidizers. Experimenta- 
tion includes the most highly reactive 
and dangerous substances which are po- 
tentially the best propellants. 

Practical studies arc being made of 
the difficulties of using hydrogen fluo- 
rine combination. This is typical of 
the work at Lewis Laboratory . 

Fluorine is the most powerful oxidizer 
known and consequently reacts rcadilv 
with most materials, often violently. 
One problem in its use is to find mate- 
rial for tanks, valves and lines in the 
fuel feed system which will contain the 
fluorine. Rocket combustion chamber 
and nozzle construction problems arc 
magnified by use of fluorine. 

Hydrogen is most difficult to keep 
in the liquid state as it boils at — (25F. 
Well insulated tanks and lines arc 
needed to keep the hydrogen supplv 
system working properly . 


Five reasons why Cherry 

700 ' rivets give you 
superior fastening 



CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON, PA. 

In Canada: Porm.nl,, 4 Bulloch Monutoduring Company, lid.. Cononoqoe. Onlano 
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AVIONICS 


SUPERIOR STRENGTH 


for Great Engines and Great Aircraft! 



Eaton Roll-Form Blades— Selected for 
Pratt & Whitney Aircraft’s New J-75 — Have 
Superior Fatigue Resisting Qualities 




t^EATON 


In selecting Eaton Roll-Form Compressor Blades for its distinguished 
new J-75 engine, Pratt & Whitney Aircraft has chosen blades of supe- 
rior physical properties, which particularly provide greatest strength 
at the point of critical stress— the junction of the root and the blade. 
The Roll-Form process by which all Eaton blades are produced, is a 
rigidly controlled rolling operation in which the grain structure of 
the metal is rolled to conform to the blade contour and root section. 
The result is a blade that is strongest in the plane of maximum stress 
with superior fatigue strength characteristics throughout. 

Eaton is proud to have been selected as a supplier for this and other 
great American-built turbojet engines now in production to power 


t advanced military and commercial aircraft. 



Lear Aims Dual Autopilot at Civil Jets 


By Philip J. Klass 

Santa Monica, Calif.-Lcar will soon 
make an open bid for the jetliner flight 
control market with a new operational 
concept, a new automatic pilot and a 
new type of integrated flight instrument 
display. 

• New concept: Dual autopilot instal- 
lations arc an operational and eco- 
nomic requirement for new jetliners, 
but need not involve any size weight 

• New autopilot: Lear’s L-102 light- 
weight, all-transistor flight control 
svstem designed for the jet transport 
field. 

• New flight instrument: Combines 


magnetic heading, pitch and bank atti- 
tude, plus flight director steering in- 
structions. in a distinctive, easily inter- 
preted cockpit display. 

The L-102 is slated for use in the 
Scandinavian Airlines Svstem Cara- 
vellcs, is installed in the new Lockheed 
CL-329 Jetstar utility jet transport, and 
Lear holds several orders for L-102s 
for the Fairchild Friendship F-27. 
Changed Thinking 

Lear's “duality' philosophy is a logi- 
cal extension of the change in thinking 
that has taken place in the past five 
years on the role of an autopilot. Once 
viewed as a luxury item, the autopilot 
is now accepted as just the opposite— 


a device that provides significant oper- 
ating economics even in present-day 
piston-engine aircraft. 

The autopilot and its approach cou- 
pler have reduced the number of missed 
approaches under adverse weather 
conditions and permit the lowering of 
instrument landing minimums for auto- 
pilot-equipped aircraft. For long non- 
stop flights, the autopilot prevents por- 
poising with resultant saving in fuel 
and flight time. 

One indication of the importance of 
autopilots to airline pilots is the clause 
in American Airlines’ contract with the 
Air Line Pilots Association which gives 
its DC-7 captains the right to refuse 
to take off in an airplane whose auto- 
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L-102 autopilot flight controller, left, mounts in cockpit console. Autopilot amplifier and gyro instruments fit in 1 ATR-sizc rack, weigh 
only 45 lb. L-102 is completely transistorized, uses printed circuitry, plug-in sub-assemblies. 


pilot is not functioning properly. 

For the new jetliners these factors 
loom even larger. Fuel management is 
far more critical and the price of a 
missed approach with low fuel reserves 
can be far higher than for today's air- 

Based on military jet aircraft ex- 
perience. the new jetliners may have 
an even more critical need for an auto- 
pilot-to damp out undesirable yaw 
oscillations. The question of whether a 
jetliner can be dispatched or flown for 
extended periods without a functioning 
autopilot, or at least a functioning yaw 
chaifhcl for damping, must await initial 
flight tests and Civil Aeronautics Ad- 
ministration certification. 

If yaw damping should prove an 
operational or mandatory requirement, 
manufacturers may be forced to add a 
separate yaw damper system (roughly 
t of an autopilot) as an autopilot 

Boeing reportedly has decided to add 
a separate yaw damper on its KC-135 
jet tankers for this purpose. 

Growing Duality 

There are other indications of the 
trend toward duality in jetliners. Most 
are being outfitted with an integrated 
autopilot and flight instrument system. 
Dual sets of gyro references are pro- 
vided, one for the flight instalments, 
the other for the autopilot. In event of 
gyro failure, both flight instruments 
and autopilot can be operated from the 
second set. 

Eclipse-Pioneer's PB-20 flight con- 
trol system, slated for use on the Boe- 
ing 707, employs an automatic mal- 
function detcctor-which is almost a 
separate autopilot in itself, except for 
sen-o actuators-to monitor perform- 
ance of the regular autopilot. 


Lear non- carries this trend to what 
the company believes is the logical con- 
clusion by proposing the installation of 
two completely separate automatic 
pilots, each capable of independent 
operation to provide full back-up in the 
c\ cut one system malfunctions. 

Capt. R. C. Robson, speaking as a 
pilot in his Aviation Week column. 
Cockpit Viewpoint (see p. 47), fully 
supports the philosophy of autopilot 
duality. With only a single autopilot 
aboard, malfunction "could mean in- 
ability to dispatch the aircraft . . . 
(or) uneconomical flight to the next 
repair station.” Speaking of the possi- 
bility- of autopilot malfunction during 
an automatic ILS approach. Robson 
says, "this is no place to experience a 
quick disconnection and have the 'bot- 
tom drop out' ... I should be much 
obliged if a stand-bv unit would auto- 
matically take over and continue unin- 
terrupted flight." 

Robson concludes with the predic- 
tion that “a stand-by autopilot will 
eventually be a definite requirement for 
airline operations." 

Another advantage of autopilot 
duality is economy, according to James 
P. Brown, Lear's western area manager. 
Brown says it is cheaper to carry a 
spare operational autopilot on board 
than to stock spare parts and qualified 
maintenance personnel at every wav 

Although Lear is the first manufac- 
turer to propose autopilot duality, it 
will have no monopoly on the concept. 
Sperry Gyroscope Co., whose SP-50 
flight control system will go on the 
Douglas DC-8, and Eclipse Pioneer 
both would be more than willing to 
sell dual autopilot installations. Where 
dual gyro references are already planned 
for integrated flight instruments, only 


an additional S5 to 100 lb. of equip- 
ment would be required. 

But because of the lightweight de- 
sign of the L-102, Lear says it can 
provide dual autopilot installations for 
the same or even less weight than the 
single autopilot (plus dual instrumenta- 
tion) installations of its competitors. 
What Lear Installs 

For an uninstalled weight of about 
210 lb., Lear says it can provide two 
completely independent autopilot and 
integrated flight systems, including dual 
sets of sen-o actuators. (Exact weight 
depends upon particular airplane con- 

= Thc L-102 provides all of the con- 
venient operational features that char- 
acterize recent vintage autopilots, plus 
several new ones. Highlight features 
include: 

• Automatic synchronization, which 
permits autopilot to be engaged with 
aircraft in any attitude, maintains air- 
plane pitch attitude and heading. 

• Altitude control which maintains air- 
plane barometric altitude at value ex- 
isting w-hen control is actuated. 

• Heading selector which enables pilot 
to set in new heading and causes auto- 
pilot to smoothly maneuver airplane 
onto selected heading. 

• ILS-VOR beam coupler which pro- 
vides automatic instrument approaches 
and permits automatic flight along 
VOR airways. Automatic limiting of 
maximum bank angle is provided dur- 
ing instrument approach. 

• Automatic pitch trim, through auxil- 
iary sen-o actuator, maintains eleva- 
tor in continuous trim condition. Au- 
tomatic yaw trim can also be provided 
as optional feature but is not included 
in the 210 lb. weight figure. 

• Airspeed/Mach number control, an- 
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Only the men are flying 


The fact is, men beat birds at 
their own game. Even when our 
feathered friends are grounded, we're 
aloft; flying ever higher, faster, safer, 
further. And. unbelievable as it may 
seem, more accurately. 

Among the companies spear- 
heading man's conquest of the sky 
are nine of the GPE Group. Their 
contributions are basic— technologi- 
cal bench marks such as— 

• the only compass systems 
that always know where north is, 
whatever the plane does, wherever 
it goes: Kearfott’s stable-platform 
gyro compasses; 


• the only simulators to meet 
the need for on-the-ground training 
in supersonic flight: famous Link 
jet simulators; 

• the only airborne navigation 
systems in operational use guiding 
planes automatically and with un- 
precedented accuracy — anywhere, 
in any weather: GPL Doppler auto- 
navigators. 

Inertial navigation, missile guid- 
ance, photoscience, and certain nu- 
clear power applications, are some 
other phases of aviation in which 
GPE companies are deeply and 
jointly involved. And while many of 


the products of the GPE companies 
— particularly in the field of avia- 
tion-serve defense needs today, the 
important scientific advances they 
embody are “plowshares" for to- 

Aviation is but one industry in 
which GPE companies work. A bro- 
chure describing the activities of the 
group is available. More than a 
dozen basic industries are served by 
products resulting from GPE coor- 
dinated technologies and resources. 


GENERAL PRECISION EQUIPMENT 


HI 


CORPORATION 


PRINCIPAL PRODUCING COMPANIES • 


I 

man aloft 



The coordinated resources of the 
companies of the GPE Group, so ef- 
fective in anticipating and meeting 
the needs of flight, serve with equal 
effectiveness otherindustriessuchas: 
Automatic Controls and Instrumentation 
Chemical and Petroleum 
Marine 

Motion Picture and Television 
Paper, Printing and Textile 
Power Generation and Conversion 
Steel, Mining, Transportation 


For brochure describ- 
ing the work of the 
GPE Group, write to: 

General Precision Equipment 
Corporation, 92 Gold Street, 
New York 38, New York. 



other optional feature which adds about 
lSi lb., will maintain aircraft at any 
desired airspeed. 

• Yaw damping function only can be 
provided when pilot desires to flv air- 
plane manually. 

Altitude Selector 

One of the L-102 innovations is an 
altitude-capture control. This enables 
a pilot cruising at one altitude to set 
in another altitude on a small selector, 
push a button, and the aircraft will then 
automatically climb or descend until 
it reaches selected altitude, level out 
and hold this altitude without further 
attention by the pilot. Lear believes 
this altitude-capture feature will be of 
considerable assistance during ladder- 
ing-down operations in instrument 
weather holding stacks. 

Another innovation is that the pilot 
is able to select either regular or “soft" 
altitude control. The latter is intended 
for use under turbulent air conditions. 

Because cockpit console space is at 
a premium, Lear has built a dual flight 
controller into a single device. How- 
ever. all internal switches, synchros and 
other controls arc built in duplicatc- 
tandem fashion to give complete cir- 
cuit independence and prevent a 
malfunction in one autopilot from in- 
capacitating the other. 

Integrated Flight Instruments 

The dual L-102 flight control system 
weight of 210 lb. includes two sets of 
three flight instruments: 

• Course indicator which gives semi- 


pictorial presentation of aircraft bearing 
and position relative to VOR or local- 
izer beam. Four-inch instrument resem- 
bles Collins and Sperry course indicators 
except that it has an additional horizon- 
tal needle which displays aircraft posi- 
tion relative to glide slope beam during 
an instrument approach. 

• Conventional RMI indicator which 
displays aircraft magnetic heading and 
airplane bearing to two VOR/ADF 
stations. 

• NaFli (natural flight) computer indi- 
cator. which displays airplane heading, 
pitch and bank attitude and flight direc- 
tor steering commands. This is first 
commercial instrument to combine 
functions of separate directional gyro, 
horizon gy ro and 1LS cross-pointer indi- 
cator in single instrument. 

NaFli Innovation 

'['he NaFli indicator incorporates an- 
other significant departure from exist- 
ing flight instruments in its display of 
pitch and bank attitude. In a conven- 
tional horizon indicator, when the air- 
plane banks, the instrument's miniature 
horizon moves relative to fixed indices 
on the instrument which represent the 
airplane. This is intended to give the 
pilot the feeling of looking out the 
windshield and seeing the horizon move 
as the airplane banks. However, there 
are many who question how effectively 
the miniature indicator simulates actual 
observation of the true horizon. 

Lear is one of these doubting 
Thomases and has therefore used a 
immature airplane which banks, climbs 
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or dives relative to fixed instrument in- 
dices. The effect is the same as if the 
pilot were fixed in space, viewing the 
maneuvers of his own airplane from the 
rear. In the belief that this is a more- 
natural type of display for both the ex- 
perienced and inexperienced pilot. Leaf 
calls the instrument NaFli (natural 
flight). 

Airplane heading is displayed on a 
moving card (dial) around the periphery 
of the instrument. The combination of 
airplane bank and heading display on a 
single instrument provides a natural 
combination of two closely related func- 
tions inasmuch as a roll maneuver pro- 
duces a change of heading. 

To take up a new heading, the pilot 
merely banks the airplane so that a 
small half-circle bank index moves in 
the direction of the desired heading. 
(See sketch, p. 85.) As the aircraft 
turns, the outer heading dial rotates. 
When the desired heading on the dial 
is opposite the bank index, the pilot 
begins to roll out. keeping the bank 
index and desired heading aligned. 
This brings aircraft out of the turn on 
the desired heading. 

Flight Director Commands 

The NaFli indicator employs a dis- 
tinctive display for flight director steer- 
ing commands. To display flight up- 
down commands during an instrument 
approach, two small diamond-shaped 
indices, resembling wing-tip tanks, move 
up and down relative to the wings of 
the miniature airplane. When the air- 
plane is properly executing the flight 
director commands, the two indices ap- 



Transistor Unit 


reduces power consumption to as little as 

ation. is available in two models, one for 
the 25-50 me. band, the other for the 
152-174 me. band. Device is available for 
«uiety of operating voltages, from 6 v.d.e. 

cu. ft. Manufacturer: Motorola. Inc.. 4501 
West August Blvd.. Chicago 51. 111. 
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pear to be wing-tip tanks attached to 
the miniature airplane's wings. When 
the flight director is calling for a diving 
or climbing attitude, the diamond in- 
dices arc below or above the miniature 
airplane. 

Flight director commands for a 
change in heading arc displayed on an- 
other half-circle index which moves 
around the inner periphery of the head- 
ing scale. When the flight director calls 
for a change of heading (bank angle), 
the pilot maneuvers until the previously 
mentioned bank index half-circle is 
aligned with the bank command half- 
circle index, rolling out as required to 
keep the two aligned. 

The L-102. like most of the newer 
flight control systems, is completely 
transistorized, with resultant savings in 
size, weight and power consumption. 
Compact Installation 

The directional and vertical gyros 
and related control amplifiers required 
for a single L-102 autopilot installation 
are mounted on a i ATR-size rack 
which weighs about 254 lb. All of the 
main autopilot sers-o amplifiers, ap- 
proach control coupler and related con- 
trols are mounted on another 1 ATR 
rack which weighs 20 lb. Individual 
amplifier sub-assemblies are plug-in 
tvpcs. employing printed circuitry and 
sandwich type construction. (See photo, 
p. 86.) 

The L-102 uses the electric motor- 
driven servo with magnetic clutches 
which Lear pioneered for autopilot use 
in its military F-5 autopilot. The servo 
motor runs continuously but is con- 
nected to the output capstan only when 
one of the two magnetic clutches is 
energized bv the servo amplifier. Servo 
response is extremely fast because the 
motor need not accelerate from a dead 
stop. 

When autopilot is turned off. servo 
capstan normally rotates freely without 
loading down airplane's control system. 
However, to be doubly sure of disen- 
gagement. the L-102 servos also employ 
a solenoid-operated electrical discon- 
nect which disengages capstan from 
the rest of the servo actuator. 
Mechanism for Overpowering 

In an emergency, the pilot s first re- 
action is to overpower the autopilot, 
then turn it off. Lear provides two 
means for overpowering the autopilot 
servo actuators. One is a ball-detent 
arrangement in the solenoid engaging 
mechanism: the other is a clutch in the 
servo drum which can be adjusted to 
slip at any desired value of pilot over- 
powering force. 

The L-102 dual system does not at 
present incorporate provisions which 
enable one autopilot to monitor the 
performance of the other and which 
automatically disconnect the latter in 
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...and now for everyone 


The wraps are off RADAN! The civilian coun- 
terpart of GPL’s famous military Doppler auto-navi- 
gators, is ready and available nou/ — for anyone and 
everyone! 

RADAN Systems have behind them millions of 
miles of experience in transcontinental, oceanic and 
polar flights . . . save precious time and fuel . . . pro- 
vide a priceless margin of safety. 

• RADAN — accurate: within 1 % for ground speed, 

within V4° for drift angle 

• RADAN — small: 4.4 cu. ft.— light: 89 lbs. 

• RADAN — operates without ground or celestial aids 

• RADAN — virtually maintenance-free 


Now in quantity production, RADAN Systems 
are manufactured by GPL, who developed and is the 
nation’s leading producer of Doppler air navigation 
systems. Address inquiries to: General Precision 
Laboratory Incorporated, Pleasantville, New York. 



ENCINEERS - 






An Army missile with a lethal 
wallop, the Nike-Hercules will 
deliver a knock-out blow to 
enemy air aggression— Sunday 
and every day, around the clock. 
Nike’s knuckle-duster is its 
warhead— loaded and tested, 
developed and delivered 
by Aerojet-General’s Explosive 
Ordnance Division. 


A SUNDAY PUNCH FOR DAILY USE! 
Army’s Nike-Hercules 
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Reusable Box 


Bcndix Radio is now packaging its airline 
avionics units in new handy cardboard con- 
tainer which can be reused as many as 25 
times for reshipment of spare units from 
central supply to outlying stations. Container 
was developed by Bendix in cooperation 

event of failure. Such an arrangement is 
technically possible but may not be 
operationally feasible, according to 
Brown. He points out that a “difference 
of opinion” between the operating and 
monitoring autopilot would not neces- 
sarily indicate which is at fault. 

Brown is inclined to believe that the 
decision to disengage one autopilot and 
switch to the other should be made by 
the human pilot. Tire two autopilots 
will both be energized and in operation 
throughout a flight, except for the 
servo actuators of the standby, which 
would be disengaged. A flick of a 
switch will instantly transfer control to 
the standby. 

Expansions. Changes 
In Avionics Industry 

Digital Equipment Corporation, 
Maynard, Mass., is newly formed com- 
pany which will develop and manufac- 
ture testing equipment for computer 
manufacturers. Company is headed by 
Kenneth H. Olsen, president and 
Harlan E. Anderson, vice president. 
Both are former members of Lincoln 
Laboratory where they worked on 
SAGE air defense computer systems. 
Company’s address: Main Street. 

Other recently announced changes 
and expansions in the avionics indus- 
try include: 

i« Texas Instruments Ltd., wholly 
owned British subsidiary of Texas In- 
struments Inc., Dallas, has opened new 
semiconductor manufacturing facility 
in Bedford, England. 

• Norden-Kctay has moved its Gyro- 
mechanisms division to new 17,000 sq. 
ft. building at Huntington Station, 
N. Y-, and has completed new 31,000 
sq. ft. addition to the Commack, N. Y., 


IERC Heat-dissipating 
"plug-in" Tube Shields 
for Printed Circuits! 



IERC's latest heat-dissipating tube shields for round button and flat 
press subminiature electron tubes solve design and performance prob- 
lems of tubes associated with printed circuit boards. Standard socket 
and an Epoxy resin are integrally cast to the shield base. Socket leads 
extend from the Epoxy casting 90° to plane of base permitting direct 
plug-in to printed circuits for hand or dip-soldering of connections. 
Bulb temperatures are maintained to within 5°C of the heat sink 
temperature per watt of heat-dissipation when shields are attached, 
as suggested, to a heat sink of proper thickness for conduction or hollow 
duct types permitting air or liquid circulation. IERC’s patented design 
provides maximum cooling, excellent tube retention, shock and vibra- 
tion protection under severe conditions. Pertinent dimensions are to 
.1 inch grid layout. r 0 i«i,t«d Powm, 




IERC Research and Engineering experience on 
improving electron tube life and reliability has 
won industry-wide acceptance and established 
IERC as the Authority for the best answers to 
your tube failure problems. Write today for free 
information on IERC tube shields- the only 

retrofitting programs. 
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4000 HOURS OF TESTING SHOWS GENERAL ELECTRIC T58 ENGINE HAS 




PERFORMANCE 

Military guarantees — 1024 hp, 0.66 SFC — proved by 
unofficial Model Tests. And these performance guaran- 
tees have been bettered in engines shipped for customer 
use by as much as 90 hp and 0.02 SFC! Performance? 
Definitely. But not at the expense of engine weight and 
size, for with reduction gear and ready to fly, the T58 
weighs only 325 lbs; measures just 59 inches long and 16 
inches in diameter. Its high power-weight ratio and low 
SFC offer helicopters outstanding improvement in their 
performance and operating efficiency. 


RELIABILITY 

Reliability of the T58 is based on the extraordinary dura- 
bility its components have demonstrated in over 4000 
hours of development testing. Typical results are (1) no 
catastrophic failures, (2) no compressor or turbine bursts. 

(3) no trace of combustor deterioration in unofficial Model 
Tests, (4) no demonstrated effects on compressor life as a 
result of deliberately induced stalls! Yet, this is just part 
of the T58's record of ruggedness. In special weather tests, 
the T58 demonstrated its ability to start in sub-zero 
temperatures and operate under severe icing conditions. 


CONTROL STABILITY 

To prove the stability of the T58’s controls and their 
responsiveness to a helicopter rotor system. General 
Electric has subjected the T58 to over 150 hours of tests 
on this rotor stand. Despite throttle bursts and sudden 
collective pitch increases, the engine's control system kept 
power turbine speed loss to as little as 1 % ! At the same 
time, the gas generator and power turbine regained efficient 
operating speeds as fast as 4 seconds! Here, certainly, is 
proof that the T58 can provide extremely accurate rotor- 
speed command, more efficient helicopter operation. 


POWER SPLITTING 

The T58’s excellent power-splitting ability makes twin- 
turbine-powered helicopter flight truly practical. Dual 
engine runs show the T58’s control (1) automatically 
proportions output of both engines, at any collective 
pitch setting, (2) allows full military power to be drawn 
from both engines, (3) holds power differential between 
engines, at all collective pitch settings, to a minimum, 

(4) virtually eliminates manual rotor speed adjustment, 

(5) prevents excessive engine or rotor speeds. General 
Electric Company, Section 233-8 Schenectady 5, N. Y. 


Rugged development test program, conducted by the Navy’s BuAer and General Electric, 
proves T 58 engine is a real " workhorse " — capable of revolutionizing helicopter flight! 


Progress Is Our Most Important Product 
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WORLD'S MOST EXPERIENCED AIRLINE 


SELECTS 


EDO 

LORAN 

Pan American World Airways has ordered Edo Loran units 
for installation in its fleet of Boeing and Douglas jet transports. 
Selection of the new Edo long-range navigation equipment 
followed testing in both Atlantic and Pacific service. 
Edo Loran drew praise from pilots and technical personnel alike 
for its simplicity of operation, accuracy and reliability. 
Edo’s lightweight (29 pounds), compact design for cockpit installation, 
simple operation and directly-read data for pilot use, 
combined with the accuracy and proven reliability 
of the Loran system, were factors 
in Pan Am’s choice of Edo Loran 
as the basic long-range navigation system 
for its upcoming fleet of jet aircraft. 

Installation of Edo Loran in Pan American Boeing 
Stratocrgiser shows compact design and convenient 
mounting for pilot operation. % ATR receiver unit is 
remotely installed. 



Brochure available on request. 



Corporation 

College Point, Long Island, New York 


Trusted Line oj Marine and Airborne Electronic Equipment 


plant of its Precision Components 
division. 

• Victorccn Instrument Co., Cleveland, 
has purchased assets and trade name of 
Jordan Electronics, Inc., Alhambra, 
Calif., maker of nuclear radiation in- 
struments. Present Jordan manage- 
ment will continue operating new ac- 
quisition. 

• Farnsworth Electronics Co., Ft. 
Wayne, division of International Tele- 
ohone & Telegraph Coip., has broken 
ground for new S3 million manufar 
luring facility, slated for occupancy by 
middle of 1958. 

• Weston Electrical Instrument Corp. 
has opened new district sales office and 
repair facility in San Francisco at 147 
10th Street. 

• Pacific Semiconductors, Inc., Culvei 
City, Calif., has added another facility, 
its fourth, at 10555 Virginia Ave. to 
house sales and service departments. 

• Ceiamatronics, Inc., Passaic, N. J., is 
new company formed to produce high 
temperature ceramic-to-metal hermetic 
seal components, printed circuits and 
various electro-mechanical assemblies. 
Company’s address: 364 Highland 


NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Linear-stroke solenoid for test instru- 
mentation and missile control applica- 
tions weighs under 1 oz. and measures 
approximately 0.67 x 0.62 x 0.62 in. 
Unit is said by manufacturer to be 



shock-resistant and to meet Air Force 
environmental specifications for fighter 
installations. Solenoid exerts minimum 
pull of 6 oz. operating at 2S volts. 
Manufacturer: ). A. Maurer. Inc., 37-01 
31st St., Long Island City, N. Y. 

• Selenium contact protectors, available 
in three configurations, eliminate arcing 
and erosion of relay and switch contacts 
in most electrical circuits, according to 
manufacturer. Configurations are: 
encapsulated diode type occupying 0.01 
cu. in., fiber tube cartridge type, and 
hermetically sealed cartridge type cap- 
able of withstanding severe environ- 
mental conditions. The d.e. tvpes are 


Full Wave 
SILICON 
Tube Replacement 
RECTIFIERS 




DEPT. AW-5, 415 NORTH COLLEGE AVE., BLOOMINGTON, INDIANA 

IN CANADA: 700 WESTON HO.. TORONTO 9. TEE. ROGERS 2-7535 
EXPORT: AO AURIEMA. INC., NEW YORK CITY 
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CAPABILITIES Manpower, Tools and Experience 
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BEECHCRAFT 


The Navy’s XKDB-I target plane, shown above, was Beech Aircraft's 
first major project in the missile field. Its evaluation has revealed high 
performance in stability, controllability, and launching and recovery. 

Beechcraft engineers are currently developing a whole family of rocket 
and turbo-jet powered drones. One of these, the Model 1013, can be 
equipped with multiple camera installations for both day and night ob- 
servation. It also has the alternate capability of delivering tactical 
supplies to isolated combat units. 

Other Beech projects include research and development work on launch- 
ing and recovery systems for missiles, drones and manned aircraft; 
engineering test programs on aircraft emergency escape systems; and 
classified projects in the advanced fields of aerodynamics, cryogenics, 
thermodynamics, and aircraft range extension. 

To put Beechcraft 's capabilities to work to solve your research, develop- 
ment or production problems, telephone or write the Contract Ad- 
ministration Division today. 




available in voltage ranges from 15 to 
154 volts, and maximum coil currents 
from 250 to 600 ma. Manufacturer; 
International Rectifier Corp., El 
Segundo, Cal. 

• Encapsulated wire-wound resistors, 
Series EP, are vacuum impregnated and 
vacuum cast to eliminate hot spots 
caused by voids in windings. Precision 
EP series meets MIL-R-93A and MIL- 



R-9444. Operating range is from —65 
to 125 C with temperature coefficient 
of ±0.00002 C. Manufacturer: Kelvin 
Electric Co., 5907 Noble Ave., Van 
Nuys, Cal. 



• Precision Potentiometer, called Pad- 
ohm, is for pad or trim resistance func- 
tions. Padohm is available in values 
from 100 to 20,000 ohms with tol- 
erance of ±10% and linearity of 
±2%. Padohm is available in two 
types: Type L rated at 0.25 watts 
derated to 0 power at 150 C, and Type 
H at 0.40 watts derated to 0 at 135 C. 
Manufacturer: Clarostat Manufacturing 
Co., Inc., Dover, N. H. 

• High power silicon transistor, Type 
2N451, is 65 volt unit capable of 
dissipating 85 watts at 25 C. Meeting 
requirements of MIL-T-19500A, 2N451 
has input impedance of 25 ohms with 
collector current of one amp. (mount- 
ing base temperature 25 C), with beta 
cutoff of 400 kc. Hermetically sealed 
case is designed for mounting on exter- 
nal heat sink by single thread stud. 
Manufacturer: Semiconductor Products 
Department, General Electric, Syracuse, 
N. Y. 



Avionics Engineers: 

MAKE 

AVIATION HISTORY 
AT RYAN 

THE NEW X-13 VERTIJET is another example 
of the technical break-throughs Ryan is 

M: 

achieving in aviation. You’ll find the same 
high level of advanced engineering in 
every phase of Ryan’s work in avionics. 

\ SYSTEMS ENGINEERS • SYSTEMS ANALYSTS • 
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Ryan is the right size for you - big enough for 

projects -small enough so you won’t get lost 
in the shuffle. And. Ryan is located in 
clear-sky San Diego, world famous for 
beaches and casual living. 
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In fact, on T-E's shelves a 
different wire combinations of advanced insulations, all s 
brations, and gage sizes from 11-40— the widest sele 
Metallic armor overbraids of many hi-temp materials ( 
mechanical protection and electrical shielding. Whatever 
wire or multi-conductor cables, T-E has it. Prompt delive 
Write for T-E Wire Bulletin 31-WS-C. 


Thermo Electric Co.Jnc 

SADDLE BROOK, NEW JERSEY 

In Canada -THERMO ELECTRIC (Canada) ltd., Brampton, Ont. 
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How to Select 
an Aircraft Forgings 
Manufacturer 


It's not always an easy task— but it's a vital one. 
The quality of the airframes you build depends 
on the time, the care, the skill, the materials that 
your forgings manufacturer puts into the 
components you order. 

First, look for a name known for integrity— 
and dependability. Then take a look at facilities. 

Is the manufacturer's plant geared to produce 
economically your large, complicated forgings? Is 
the equipment up-to-date? Can the manufacturer 
handle die, contour and hand forgings? 

Is the plant set up to maintain quality control? 

Is the plant specifically designed for the 
manufacture of aircraft components? Are 
die-sinking and engineering facilities available? 
And are personnel seasoned and skilled in the 
science (and art) of diemaking? 

Finally, testing. Does the manufacturer have 
skillfully manned test equipment for most every 
type of test— including ultrasonic testing, 
should you desire it? 

At Bridgeport, the answer to all these questions 
is an emphatic Yes! The Bridgeport Man in your 
locality can bring his talents to bear immediately 
on your high-strength aircraft forging problems— 

Bridgeport in terms of extra quality, dependability 
and service. Call him today. 

SEND FOR BRIDGEPORT ALUMINUM FORGINGS BOOK 

Bridgeport's for|lngs facilities and how you canine them to 
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V" QUALIFICATION TESTS 
V EVALUATION TESTS 
/ PERFORMANCE TESTS 
/ ENVIRONMENTAL TESTS 



AIRCRAFT 

EQUIPMENT 

TESTING 

COMPANY 

1806-12 FLEET ST. 
BALTIMORE 31, MD. 

America's first independent 
laboratory for testing aeronautical 
components and systems. 


Shock Machine Repeats Patterns 


Watertown, Mass.— New shock ma- 
chine which produces, and can ac- 
curately repeat, saw-tooth and other 
wave shape impacts of more than 100 
Gs, over frequency spectrum of 100 to 
700 cps., has been developed here by 
Banv Controls, Inc., for testing ballistic 
missile equipment. 

First of two of the new Type 1 5000 
free-drop shock machines, designed to 
specifications prepared by the Ramo- 
Wooldridge Corp., will go to A. C. 
Spark Plug division of General Motors 



and to Bell Telephone Laboratories 
for testing ballistic missile guidance. 

Unlike previous shock machines, 
whose table (carrying equipment under 
test) is brought to a stop by hitting 
sand pit underneath, new Barry tester 
drop table is halted by striking a soft 
metal pellet, flattening out the pellet. 
Choice of pellet material and shape 
determines wave shape and duration of 
shock. Company says it can produce, 
for example, saw-tooth, quarter or half 
sine wave shocks. (See above.) Use of 
identical pellets in subsequent drops 
will produce nearly identical shock 
wave shapes, Barry says. 

Machine can accommodate equip- 
ment weighing up to 400 lb. and 
measuring up to 36 in. square. Maxi- 
mum drop distance available is about 
30 in. 



PELLET material, shape influences shock 
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EQUIPMENT 

Propeller Firm Expands Accessory Line 



By George L. Christian 

Windsor Locks, Conn.— Hamilton 
Standard's diversification program- 
started 10 years ago in anticipation that 
jet-powered aircraft would cut drasti- 
cally into military, and eventually com- 
mercial, propeller procurement— has 
proved so successful that the company 
is expanding its line of airborne ac- 

New equipment developments will 
be tailored to the missile market. Eric 
Martin, vice president and general 
manager of Hamilton Standard division. 
United Aircraft Corp., told Aviation- 
Week. 

It was Martin who, in consultation 
with H. M. Horner, UAC's board chair- 
man, and other corporation officials, 
made the decision to diversify. Strong 
supporter of his views was Charles M. 
Kearns, then engineering manager and 
now assistant general manager of Ham- 
ilton Standard. 

Felt Left Out 

Martin said, "being a major supplier 
of aircraft propellers, we had become 
accustomed to regarding every airplane- 
built as a potential customer of ours. 
We felt left out of the jet picture. 
Therefore we decided to diversify in 
order to have some growth potential 
while at the same time maintaining our 
position in the aircraft propeller mar- 
ket.” 

Yardstick of the healthy impact of 
the diversification program is the fact 
that current employment is 11.500. a 
good 1.500 above the 10.000 World 
War II peak, and a big jump over the 


2,000 employe level when the program 
was instituted in 194S. 

First airborne accessory to go into 
production as a result of the company's 
diversification program was a 25 lb. 
cockpit air cycle air conditioning unit 
for North American Aviation’s F-86D 
fighter. 

This was a logical decision since in 
designing the air cycle machine. Ham- 
ilton Standard's engineers could lean 
heavily on their large background of 
aerodynamics gleaned from years of 
designing, developing and producing 

Accessory Products 

Accessory lines were soon expanded to 
encompass jet engine starters, fuel con- 
trols. high pressure hydraulic pumps 
and avionic components. 

Martin pointed out that the overall 
similarities between certain |Ct plane 
accessories and missile equipment pack- 


ages makes the transition from one to 
the other a natural development step. 

Example is a solid propellant elec- 
trical and hydraulic power package 
which the company developed for a 
missile. It was a natural outgrowth of 
its line of cartridge engine starters. 

Controls for rocket and exotic fuel 
engines will be a logical next step for 
the company’s experience in building 
increasingly complex jet engine fuel 
controls of both hydromechanics! and 
electronic types. 

Hamilton Standard is. currently doing 
work on controls for unconventional 
fuels and powcrplants. 

Electronics section of the company 
has ambitions to expand into missile 
control and guidance systems. But. says 
Martin, lie wants it to start with smaller 
jobs and work up to the more com- 
plex avionic systems. 

Hamilton Standard’s background in 
aii cycle air conditioning systems en- 
abled it to compete successfully for 
cooling systems installed in such air 
breathing missiles as the Northrop Snark 
and Chance Vought Rcgulus II. 

Mechanical constant drives (AW 
Aug. 5, p. 87) arc being developed at 
the company's St. Petersburg. Fla., re- 
search and development facility. Some- 

Spurred by Sputnik 

Decision to swing more heavily into 
the missile market seems well justified 
by recent developments. Martin feels 
that the sudden appearance of the 
Russian-launched satellite, Sputnik, 
will certainly accelerate the trend to 
missiles in the U. S. This will provide 
increasingly large markets for the com- 
pany's developments in missile acces- 
sories and components. 

While the company is continuing 


Missile Trend 


Disturbing 

Very disturbing ttend in the missile 
industry' for the accessory manufacturer 
is the inclination of missile weapon sys- 
tem managers to do everything them- 
selves instead of farming out work, ac- 
cording to Eric Martin. Hamilton Stand- 
ard’s general manager. Example of this 
is that most airframe manufacturers have 
or arc setting up their own electronics 
departments. 

Possible reason is that the state of dw- 
arf is so new that missile makers have 
nou-hcrc to turn for their needs, arc 
forced into do-it-yourself projects. 

Martin does not think this trend will 
persist. United States industrial might is 
built on a host of specialist manufactur- 
ers who supply their products to major 


manufacturers for assembly into the end 
product. He pointed out that this is 
one of the fundamental differences be- 
tween American industry and European 
industry, which tends to keep all pro- 
duction within the parent organization 
rather than farm out components not 
well suited to its type of manufacturing. 

As soon as missile needs arc clearly 
defined and known to the equipment 
manufacturing industry, this do-it-your- 
self trend will reverse itself, Martin feels. 
As he put it, "When the missile maker 
is offered a better mouse-trap than he 
himself can make, he’ll start buying on 
the outside and stop making his own . . . 
but in the meantime, we are very con- 
cerned about the situation.” 
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its search for new and expanding mar- 
kets. there is no possibility that it will 
follow the example of some other mem- 
bers of the aviation manufacturing fra- 
ternity and move into non-aviation 
fields, such as the automotive industry. 
Reason, says Martin, is that UAC’s 
former chairman. Frederick B. Rcnt- 
schlcr, established long ago the un- 
compromising principle that all of the 
corporation’s divisions would stay in the 
aviation industry exclusively because 
diversions into other industries would 
reduce their competence to produce to 
precise tolerances and high degree of 
workmanship which has become the 
hallmark of the aviation industry. 


Tough Competition 

Martin summed up his views by 
pointing out that the company had, 
and has, a tough competitive situation 
to face in every one of its accessory 
fields. Among the many firms against 
which he has to do economic battle 
are: General Electric, several divisions 
of Bcndix Aviation Corp.. Holley Car- 
buretor Co., Vickers, Inc., The New 
York Air Brake Co., and Stratos divi- 
sion, Fairchild Engine & Airplane Co., 
to say nothing of Curtiss and Allison 
in the propeller field. Result of this 
rigorous competition is a beneficial cost 
■ eduction to the equipment buyers and 
users. Price of pneumatic jet engine 
starters, for example, has declined al- 
most two-thirds, from over S3.000 per 
unit to something like SI, 200. 

As soon as the company’s manage- 
ment was firmly committed to the di- 
versification program, came the diffi- 


CUTAWAY of one of Hamilton Standard s latest hydraulic pumps similar to one used on 
B-58. Several of the unit’s radial pistons can be seen surrounding main center shaft. 


Aircooled Bearings 

A specially- designed feature of Ham- 
ilton Standard's air cycle machine is the 
use of a stream of air to cool high speed 
bearings and a concept which isolates 
them from the hot air coming from 
the fan. 

A new air conditioning system fea- 
ture of one of USAF's latest fighters. 
Republic’s F-105, is a manual cockpit 
heat control which replaces the usual 
automatic control system. Reason for 
reverting to a manual control is that 
pilots have gotten tired of automatic 
controls which do not yvork half the 
time. Aviation Week was told. 

Obvious trend in cooling systems 
is an increased use of the systems as 
planes penetrate further into the ther- 
mal thicket. First job yvas to keep the 
pilot cool. Then avionic black boxes 
demanded their share of cooling ca- 
pacity. Norv photographic equipment, 
bomb release equipment and, as on the 


cult task of selecting svhat products to 
be made. 

Decisions rvere based on the com- 
pany's store of knorvledge, skills and 
machinery. 

Air cycle air conditioning seemed a 
logical start because of the company’s 
many years of experience in the field 
of aerodynamics because of its propeller 
lesearch, development and manufac- 

Company lured a consultant whose 
market survey indicated that, in the avi- 
ation field, air cycle refrigeration systems 
had most promise for the immediate 
future (1948), but that freon systems 
yvould come along later. This forecast 


has been rvcll borne out by events. 

Although the consultant's survey in- 
dicated that the market volume for 
aircraft cooling systems yvould be loyv, 
company executives decided to go ahead 
and build a 25 lb. unit. This yvork was 
yvell under way when an opportunity' 
arose for Hamilton Standard to bid on 
an air conditioning unit for the F-86D. 
Bid yvas successful and the svay yvas 
paved for the company’s diversification 
program and march into the aircraft 
accessory field. 

Currently company is producing air 
conditioning units and systems for such 
planes as: F-102; F-104A and B; F- 
105A, B and C; F11F-1; F8U-1 and -2; 
and B-58. 

Nerv freon refrigeration systems are 
being designed for Convair’s 880 jet- 
liner and Trans World Airlines’ Boc- 
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CYTAC: solution to nation’s growing 

AIR AND SEA TRAFFIC PROBLEM 


Simplified long-range navigation system accurate over land and water 


Safe, precise control of our fast-growing 
air and sea traffic is a top-priority project 
today. Development of cytac now prom- 
ises to solve the problem. 

This unique new Sperry hyperbolic 
system enables both long and short range 
aircraft as well as ocean liners to locate 
their exact position with unprecedented 
accuracy at all times. Its low-frequency 
signal reaches 1500 miles over land, 
2000 miles over water. 

Another key feature of cytac is its 
ability to operate accurately at low alti- 


tudes. cytac signals simply flow around 
buildings and other obstacles which 
block signals from high-frequency line- 
of-sight systems now in use. 

Equally significant is cytac's low cost 
in providing transmitter coverage. To set 
up a 24-hour, all-weather, air-sea naviga- 
tion system blanketing the U. S. and 
adjacent sea lanes requires erection of 
only 15 transmitters. 

This is only one of the developments 
of Sperry's new Air Armament Division. 
Other fields of activity include air-to-air 


and air-to-surface missiles, airborne 
beacons, countermeasures, fire control 
radars, inertial systems and bombing- 


SPIRIT 


V GYROSCOPE COMPANY 

DIVISION OF SPERRY RAND CORPORATION 



B-58 Hustler, even landing gear tires 
have to be cooled. 

Rapid advances in getting more work 
out of smaller, more efficient air con- 
ditioning machines is underscored by 
the fact that the freon units designed 
for the 880 and TWA’s 707s weigh 
but 150 lb., yet have a 10-ton output 
which can be stretched to 12 tons if 
necessary. This compares to existing 
freon machines flying in DC-7s which 
weigh over 400 lb. and have a 7-ton 
capacity. 

Weight reduction secret is a major 
engineering effort which went into the 
design and development of the ma- 
chine's compressor and the electric 
motor which drives it. 

Fuel Controls 

The company branched out into the 
production of fuel controls some time 
later. First effort, which was con- 
curred in by certain jet engine manu- 
facturers and the military, was to go 
into electronic fuel controls. While 
theoretically a fine idea, the concept 
failed from a practical viewpoint. 

Major problem, which seemed insur- 
mountable with the electronics indus- 
try at the state of the art of the time, 
was how to avoid damage to electronic 
components bv engine noise, 

Therefore, with the help of Pratt 
& Whitney Aircraft, Hamilton Standard 
turned to the development of hydro- 
mechanical fuel controls. However, a 
shift back to electronic controls seems 
inevitable as soon as reliable com- 
ponents are available because of the 
inherently greater speed of electroni- 
cally actuated devices. 

The company's fuel controls are now 
used, either exclusively or as dual source, 
on such jet powcrplants as: P&WA 
J57 and J75. General Electric's J79 and 
T58, Avco’s T55, Continental's J69 
and Fairchild's J83. 

Main aim now is at the smaller 
1.500-3,000 lb. thrust jet engine field. 
Development is progressing on controls 
tor rocket, atomic and unconventional 
fuels and powerplants. 

Company has in limited operation 
one hot-temperature fuel laboratory 
where fuels are being tested at 5001'' 
inlet temperatures with a relatively 
small flow capacity. By the end of 
the year, a second laboratory will be 
opened with temperature capacities 
ranging from 600F to — 90F and flows 
up to 150,000 lb./ hr. 

Jet Engine Starters 

Hamilton Standard moved into the 
starter field because it was a natural ex- 
tension of the background and skills 
the company had built up in turbines 
for air conditioning, coupled with the 
general gearing know-how acquired 
through its years of propeller experience. 

Company produces four types of jet 



Eliminates Instrument Interference! 


NEW"no-mag” 


NON-MAGNETIC AIRCRAFT CABLES 

GOOD THERMAL CHARACTERISTICS 
CORROSION RESISTANT 

J HIGH FATIGUE RESISTANCE 
HIGH ABRASION RESISTANCE 
PREFORMED CONSTRUCTION 


• Just as we expected, many air- to the characteristics of aluminum 
craft designers were interested in alloys used in aircraft. This greatly 
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COMPLEX machine is an ait conditioning 


engine starters: pneumatic, cartridge, 
propyl nitrate (liquid mono-propellant) 
and fuel-air. 

Hamilton got into the pneumatic 
starter business on the invitation of the 
Air Force. 

Then, because cartridge-type starters, 
like electrical units, were getting en- 
tirely too large— they were also creating 
a logistics problem because they re- 
quired special cartridges— the company's 
engineers decided to go to the mono- 
propellant type of starter. To imple- 
ment this program as rapidly as possible, 
the company took a license with the 
English firm Plessev only to run into 
the logistics problem again; the military 
did not want to complicate its fuel 
picture by supplying propyl nitrate at all 
of its aircraft installations, 

Fuel-Air Starter 

Hamilton Standard then developed 
the fuel-air starter which is used on the 
Convair F-102 and the prototype Boe- 
ing 707. 

Same type of starters arc being sup- 
plied for the Boeing KC-135 aerial 
tanker and Convair's new F-106. 

Here is a quick summary of jet engine 
starter advantages and disadvantages: 

• Pneumatic-Simplest and lightest but, 
not being self-contained, it requires 
power from ground cart. 

• Fuel-air— Presents no logistics problem 
since it uses the aircraft's fuel, but 
units are relatively heavy and big 

• Mono-propellant— Smaller and lighter 
than equivalent fuel-air starter. If built 
to give two starts, it is also smaller 
and lighter than cartridge starter: if 
built for single start, cartridge unit has 
weight and size advantage. Unit is safe 


unit designed especially for supersonic F-104. 

at high temperatures. Prime disadvan- 
tage is logistics problem it creates by re- 
quiring specialized fuel of its own. 

• Cartridge-Mcehanically very simple 
and reliable, but also creates logistics 
problem to supply cartridges. They arc 
also explosively dangerous at high tem- 
peratures. 

Hydraulic Pump Development 

When the company continued ex- 
panding its diversification program by 
branching out into the engine-driven 
hydraulic pump field, it again ran afoul 
of unforeseen difficulties. 

Hamilton Standard heard that the 
Navv specification for future jet engines 


would incorporate a high speed drive 
for which there was no hydraulic pump 
on the market. At the same time, 
the company was getting involved in 
hydraulic pump developments through 
the Farmingdale Corp. which had 
made some progress in the relatively 
unexplored field of high speed, variable- 
displacement rotary piston pumps. 

Since the time coincidence of the 
two events made the situation appear 
quite promising, the company took over 
the Farmingdale Corp.'s hvdrauhc 
pump design and know-how. 

Then tire military obliterated the 
company's plans for a bright and profit- 
able pump future based on the high- 
speed Farmingdale design. USAF did 
not go to high-speed drives, the Navy 
changed its mind and the market for 
high speed pumps— until very recently— 
became non-existent. With no market 
for high-speed pumps, the company was 
forced to redesign the pump to make 
it competitive in the low speed market. 
High, Low Speed Models 

Company has kept development go- 
ing in both high- and low-speed models. 
Low speed units are being used on the 
B-5S and Grumman's F11F-1. 

B-38 unit is a 300F pump (fluid inlet 
pressure is 300F). It has an operating 
life of 360 hr. with the fluid at 300F 
for 1 of the total time. 

Since the high temperature generated 
by faster planes and hotter engines is 
the main problem facing the company’s 
engineers, they are in the midst of a 
program to develop pumps capable of 
withstanding increasingly high tempera- 
tures. They expect to raise the tem- 
perature limit in gradual increments: 
150F, 400F. 700F. beyond which they 
do not foresee going for the moment. 

The radial piston design is quite 


Nose-Mounted Prop 


New concept, called “nose-mounted 
propeller." is being proposed to the mili- 
tary by Hamilton Standard. 'Hie weight- 
saving idea wraps up in one package a 
turboprop's propeller, its controls and 
reduction gearing. Weight saving results 
from elimination of certain drive shaft 
bearings which are duplicated in erment 
turboprop designs where the reduction 
gearing is part of the engine instead of 
the prop. 

Additional weight savings could result 
from re-designed and lighter prop shaft 
support structure. 

Further advantages of the concept— 
which visualizes bolting the nose- 
mounted prop directly to the nose of the 
engine— is that engine builders can de- 
sign a powcrplant to turn at whatever 
speeds will give optimum performance 
and supply it with merely a stub drive 
shaft which would be coupled to the 


nose-mounted prop. Prop's reduction 
gearing and controls would have been 
specially tailored to the engine’s rpm., 
horsepower and other operating consider- 
ations. The idea gives engine manufac- 
turers much greater design freedom than 
they now have. 

Nose-mounted prop concept could 
save about 90 lb. if incorporated on 
General Electric's T64. 2.600 hp. air- 
craft-helicopter powetplant (AW Sept. 
30. p. 34), propeller engineers estimate. 

One of Hamilton Standard's first nose- 
mounted designs was for the now- 
canceled Douglas C-132 giant turbo- 
prop-powered transport. Specifications 
for this propeller were: diameter, 20 ft.; 
maximum blade chord, 22 in.; length, 

5> ft.: weight. 3.600 lb. 

Company engineers say they arc now 
much smaller turboprop engines. 
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Bring your tough ones to Zenith 


Thosezcbra-striped antennas on Gilfillan’snew Quadradar 
set give a dramatic demonstration of how Zenith can help you 
cut down weight — and step up perfonnance at the same time. 

The Quadradar’s job is to determine the exact position of 
any aircraft in a 5000-square-mile area surrounding the air- 
port. Its antennas must hold their original shape in all three 
dimensions, within remarkably narrow tolerances — through 
polar cold and tropic heat, wind and rain, ice and snow. 

This new. improved navigation radar weighs only 3,800 
pounds— compared with the hefty 22 tons of previous Ground 
Control Approach units. Zenith's techniques with resin- 
bonded glass fiber helped Gilfillan’s engineers keep the weight 
down. But this was just one of Zenith’s contributions to the 
Quadradar. For example, how was Zenith able to reverse the 
normal electronic function of reinforced plastics in radar 


work— to transmit impulses— and make the same material 
reflect impulses? The answer is buried in the heart of this 
light, rigid, weatherproof, honeycomb-sandwich structure: a 
layer of metal, sprayed on in molten state by skilled Zenith 
craftsmen. 

It was a real challenge to meet the exacting standards of 
this brilliant new radar set. That’s why we enjoyed doing it. 
This is how we’ve learned to form resin-bonded glass fiber 
for almost every electronic and structural purpose, in almost 
any shape and size— using modern, production-line methods. 
Usually we can radically reduce tooling costs, and save time 
to boot. 

Zenith’s reinforced plastics are the only answer for some 
structural components— and a better answer for many. We 
invite you to “bring your tough ones to Zenith!’ 


World's largest plant producing reinforced plastics components for the U. S.AIr Force, U.S.Army, and U. S. Navy, Applications include Aircraft and Missile Radomes • 
Helicopter and Missile Fuselage Sections - Aircraft and Missile Wings • Fairings - Fuel Tanks • Fire Bombs • Rescue Containers • Bomb Casings 
and Fins • Rocket Launcher Pods . Antenna Reflectors • Arctic Shelters - Boats - Minesweepers . Landing Craft • Small Sailing and Power Craft . 
Naval Craft Components . Buoys and Floats . Ducting - Ground Rigid Radomes . Land and Aerial Mine Housings - Shipping Containers . Storage Tanks 


Zenith Plastics Company 

1600 West 135th Street. Gardena, California 
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GREATER NULL STABILITY IN SERVO VAL\ 
THROUGH UNITIZED POWER STAGE 


The Hydraulic Research Dry Coil Servo 
Valve maintains excellent null stability 
under all conditions. 

Stainless steel control spool, centering 
springs, pivots, null adjustments and 
power sleeve are an integral unit with 
no brazed joints. Adjusting mechanism is 
never subject to different coefficients of 
expansion regardless of the range of 
operating temperatures. 

Threshold characteristics are enhanced 
by this integral construction of sleeve 


and adjustments, as it assures precise 
alignment of centering springs along the 

Micro finishes in sleeve-spool assembly 
keep friction to absolute minimum 
reducing valve hysteresis, and providing 
substantial increase in valve life. 

Maximum reliability of the valve is 
further assured, by triple filtration with 
sharp particle size cut-off; and by dry 
torque motor construction using an en- 
capsulated coil. 



Hydraulic Research 


AND MANUFACTURING COMPANY 

Subsidiary of Bell Aircraft Corp. 

2835 N. Naomi Street • Burbank, Calif. • Victoria 9-2227 
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different from the more familiar axial 
piston concept of Vickers and New York 
Air Brake. Its efficiencies— 85% at 
2501' and 83% at 3001''— arc perhaps 
lower than axial piston types, but the 
efficiency loss curve with rising tem- 
peratures is considerably shallower, ac- 
cording to Ham Standard. 

A major design effort is going into 
eliminating as many pump seals as 
possible, since seals arc a real problem 
at elevated temperatures. One approach 
is to consolidate components as much 
as possible; example is a new pump 
housing which was redesigned from 
three pieces to a single unit. 

A new hydraulic pump development 
now in the company's laboratories is 
a mctal-to-mctal dynamic seal for the 
pump’s servo pressure control piston. 
Seal resembles a double automobile 
piston ring. 

Propeller Future 

Many developments point to propel- 
lers having a long and useful future in 
the jet age. provided the designs for 
which they arc used remain in the sub- 
sonic— up to Mach .94— range. Com 
puny propeller experts concede that new 
aircraft designs seem to steer clear of 
supersonic props. 

The many types of aircraft which 
I lam Standard is looking to for a long 
and continuous propeller market in- 

VTOL, STOL. medium to big to 
very big transports such as the suc- 
cessful Lockheed C-130, the under- 


powered Douglas C-133, which may 
gain a new lease on life with the in- 
stallation of more powerful turboprop 
engines, and the currently canceled 
mammoth Douglas C-132. 

If the much talked about nuclcar- 
powered WS-125A ever takes shape— 
and if it is to be a high subsonic plane 
—turboprops would provide the most 
efficient conversion of energy to thrust, 
according to HS engineers. 

Navy Requirements 

Several military requirements for pro- 
peller-driven planes, both turboprop 
and piston engine, arc in the offing. 
Navy has requirements for both land- 
and sea-based two-and four-engine craft 
for Aircraft Early Warning and Anti- 
Submarine Warning duty. 

Another category of aircraft which 
I lam Standard thinks will be propeller- 
driven for a long time to come is the 
light planc-the L-19 and L-20, the 
Beaver and Otter. Replacements for 
these piston engine planes will almost 
certainly be turboprop powered. IIS 

Big enigma to the propeller market 
is Military Air Transport Command. 
The service has shown little interest in 
replacement aircraft for its aging fleet 
of C-l 18s (DC-6 type) and C-121s 
(Constellation type) transport planes. 

Still another indication that propel- 
lers have a bright and lusty future is 
the fact that several large airframe man- 
ufacturers have propeller-powered 
planes in the various stages of cutting 


metal, on the drawing boards or in 
preliminary design. Among such com- 
panies Ilam Standard officials cited 
Grumman, Convair and Boeing. 

Shrouded Props 

A well-known but neglected design 
feature which merits more attention 
than it has been getting is the shrouded 
prop. By wrapping a shroud around 
a propeller, thrust increases of 50-75% 
can be obtained at low speeds— during 
hovering for VTOLs, for example. Ex- 
cellent maneuverability at zero or low 
speeds can be obtained by placing 
movable vanes in the prop discharge 
blast. 

The faster a plane goes, however, 
the greater a liability the shroud be- 
comes. Ham Standard studies indicate 
that if a shroud is wrapped around the 
prop of an existing airplane design, it 
would switch from an asset to a liability 
at about 1 50 mph. because of its added 
weight and drag. However, if a plane 
were designed to include a shroud, 
and considerations were given to the 
added lift it produces coupled with the 
reduction in wing drag resulting from 
shortened wing span this added lift 
would allow, speed at which the shroud 
becomes a liability jumps from 150 
mph. to about 300 mph. 

"Turboprops can surpass turbojets as 
thrust-producing machines at all sub- 
sonic speeds up to Mach .94-about 600 
mph. at 40,000 ft., a Ham Standard 
engineer stated. 

Theoretically at least, the U. S.’s first 



Navy T2V-1 Reports for Carrier Duty 


Navy’s Lockheed T2V-1 SeaStar landing aboard the USS Antietam 
for its first sea duty. New ship-or-shore duty trainer recently 
completed primary earner suitability tests during operations held 
off the East Coast. Arresting hook contains pitot tube for air speed 
reading, and dual-purpose antenna for pilot’s UHF command radio 


and for plane’s Tacan unit. Antenna is 8 in. long, 5 in. wide. 
1J in. thick. Pitot tube is 3! in. long. SeaStar is in quantity 
production at Lockheed’s California division. In consolidating radio 
and Tacan antennas, LAC technicians developed a two-channel 
filter to isolate equipment operating in different frequency ranges. 
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Nitrogen Tested as Tank Inerter 








Republic Titanium Flies with 


REPUBLIC 

MufatC ofi StandaAcC Stee&) 
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Cot\'vxultl^ B“5B Hustler 


Republic titanium alloys used for elevated temperature applications 
and weight saving in America's first Supersonic Bomber 


The delta-winged B-58’stransformation from drawing 
board to production in record-breaking time is a 
tribute to the design-and-engineering skill of Convair 
Division, General Dynamics Corporation. 

This dream plane incorporates the most advanced 
equipment and utilizes the latest engineering mate- 
rials, including Republic Titanium. 

Titanium alloy types produced by Republic Steel are 
used in the B-58 for weight saving and elevated tem- 
perature applications. These particular titanium alloys 
are among the strongest now being produced. They 
offer high strength values at elevated temperatures. 

These alloy types have a minimum tensile strength 
of 130,000 p.s.i. and a minimum yield strength of 
120,000 p.s.i. They meet the demand for high strength 
to resist the effects of aerodynamic heating in super- 
sonic aircraft, such as the B-58. 

The Hustler is the world's fastest bomber. What 
about the future? Right now, planes are being designed 
for speeds of Mach 3 or 4. Republic is keeping pace. 
At the Titanium Research Laboratory in Canton, Ohio, 
new titanium alloys are being developed with better 
physicals to provide greater operating efficiencies. 

In exploring the "thermal thicket", many materials 
must be appraised and utilized. Republic— world's 
largest producer of aircraft steels— is working on new 
high-tensile, stainless types with higher strength and 
greater heat-resistance. 

Republic metallurgists and engineers pioneered the 
development of high strength-to-weight metals. They 
offer you years of experience gained through helping 
hundreds of manufacturers design and redesign their 
products to get more strength with less weight at less 
cost. Contact your local Republic sales office for more 
information. Or send us the coupon. 


STE E L 






reat advances in design . . 


NEED THE ADVANCEMENT IN 
WEAR RESISTANCE PROVIDED BY 

FLAME -PL ATING BY Linde 


Stratospheric altitudes . . . supersonic 

jet plane parts to almost incredible 
conditions of beat and abrasion. To assure 
perfect operation in all circumstances, bearings 
of hot air valves in the Starfighter are Flame-Plated. 

A tungsten carbide coating, applied by Linde's 
unique method, is the only material tried that 
successfully eliminated galling and provided a low 
coefficient of friction over the required service life of the part. 

With the part Flame-Plated, practically no wear occurred. 

This Linde process is now a regular production procedure. 

Flame-Plating is Linde's special process for protecting metal 
parts from wear, abrasion, and fretting corrosion. Tiny particles 
of tungsten carbide or aluminum oxide are literally blasted onto 
the metal surface. Since the temperature of the part being coated 
seldom exceeds 400 degrees F., there is little or no risk of changes 
in its shape or metallurgical properties. Flame-Plated coatings 
can be applied from .002 to .010 inches thick, and used as 
coated or finished to 0.5 microinches rms. Practically all metals 
can he Flame-Plated — aluminum, magnesium, molybdenum, 
titanium as well as copper and steel. 

Your own design may be improved by Flame-Plating. Find out 
how, by writing for a copy of the booklet “Flame-Plating,” F8065. 
Address Flame-Plating, Dept. AW-13. Linde Company. Division of 
Union Carbide Corporation, 30 East 42nd Street, New York 17, N. Y. 

In Canada: Linde Company, Division of Union Carbide Canada Limited. 


WHAT'S NEW 


Reports Available: 

The following reports were sponsored 
by the Office of Technical Services, 
United States Department of Com- 
merce, Washington 25, D. C. 

Injection and Combustion of Liquid 
Fuels-by A. A. Putnam and others, 
Battclle Memorial Institute for W right 
Air Development Center, U. S. Air 
Force: 59.00; 786 pp.; (PB 131008). 

Spark Ignition of Fuel Mists— Develop- 
ment of Apparatus and Preliminary 
Results— by A. E. Weller, Battclle Me- 
morial Institute for Wright Air Devel- 
opment Center, U. S. Air Force. Dec. 
1956: 51.00; 31 pp.; (PB 121855). 

Hydraulic Research in the United States 
— ilclcn K. Middleton, Pub. by Na- 
tional Bureau of Standards, United 
States Department of Commerce, 
Washington 25, D. C.: 51.50; 220 pp. 

The Cook Technical Review, Volume 
-(—Number 1— Pub. by Cook Electric 
Company, 2700 Southport Avc., Chi- 
cago 14, III.: 51.25; 13 pp. 

IIow To Select an Air Compressor of 
the Right Size and Type— Pub. by Air 
Compressor Research Council, 27 East 
Monroe, Chicago 3, 111.: 5.50: 11 pp. 

OFF THE LINE 



Gives You 


New, room-temperature vulcanizing 
silicone rubber, recommended for en- 
capsulating electrical and electronic 
parts and for general potting, scaling 
and caulking applications, is available 
from Dow Corning Corp. Called Silas- 
tic RTV 501. the rubber is mechani- 
cally or manually mixed with Silastic 
Catalyst A before application. Vul- 
canization takes place within 24 hr. at 
room temperature. Curing can be ac- 
celerated by use of 200F neat. 

Millvilic, N. J.— Some problems of 
flying high speed jet aircraft under cur- 
rent Instrument Might Rules, gleaned 
from personal experience, were dis- 
cussed at the recent Airwork Operations 
Symposium by Dr. Ralph Queal of the 
Aero Medical Laboratory, Wright Air 
Development Center. Among them: 

• Being given an IFR flight plan which 
required him to make a right turn that 
was tighter than his F-80 could possibly 
negotiate. 

• Departing Washington, D. C-, on an 
IFR flight plan, again in an K-80, he 
contacted Air Traffic Control over his 


Precision Switching Unaffected by 
Environmental Conditions 


Here’s a 
precision switch 
especially designed 
for use in: 


AIRCRAFT 
GUIDED MISSILES 
JET ENGINE CONTROLS 
INSTRUMENTS 


Protected by a strong steel case, the ICX4 has a class "A” hermetic 
seal. Operation is accomplished through the use of a metal "wave- 
type” diaphragm at the actuating lever. 

The KX4 is designed with maximum electrical insulation and clear- 
ances, and has unusually high current capacity for its small size. 
It can be ganged for multiple pole operation, and it is available with 
a variety of auxiliary actuators. 

Get full details on the new KLIXON Precision Sine Switch line — 
write now for Bulletins PRSW-1, 2, 3, 4 and 5. 


METALS&CONTROLSo* CORPORATION 

Spencer Thermostat Division |*J 2803 Forest Street, Attleboro, Mass. 
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first check point, lie was told to hold 
his current heading. When lie was 
finally cleared to destination, he was 
100 mi. away, over Charlottesville, Va. 
I lis destination was Mitchell AFB, 
N'. Y„ whose heading was almost in the 
opposite direction. 

Airwork’s expansion program develop- 
ments described at the symposium are: 

• New building just completed adjacent 
to the Atlanta. Ga.. airport. 

• New facility near the Cleveland. O., 
airport will be rcadv for business bv Jan. 

1. 1958. 

• New shop building now underway at 
Miami. Fla. 


® Company's entrance into the instru 
merit overhaul field through its Atlanti 
and Miami shops. 

• Expansion of sen-ice coverage througl 
its branch offices, field representative: 
and dealer organization. 

New and nopulnr feature added tt 
the Airwork Operations Symposium was 
a large discussion tent. In it. 22 equip 
meat manufacturers and suppliers sel 
up booths manned by company engi- 
neering. sales and technical represen- 
tatives. Here, airplane owners, oper- 
ators and pilots could, and did, sit down 
and discuss any problems they hac 
face-to-face with the manufacturer ol 



PILOTS’ PILOT 


The man who direels the activities of 
million-mile pilots niusl be one of them. 

and a seasoned pilot with 11.700 hours of fly- 
ing time on his record. Like so many flying 
men his background includes both civilian 


de Guerre, a Chevalier of the Legion of 
Honor, he is representative of the men who 
have helped build the great tradition of 
French aviation.Today. he and the men who 
serve under him continue to contribute to 
that history by bringing dependable air 
transportation to the peoples of 73 countries. 


^ AIR FRANCE 


THE WORLD'S LARGEST AIRLINE 

38 TEARS IN AIR TRANSPORTATION - A DISTINGUISHED RECORD FOR DERENOAOILITT 



the product. Idea also proved to be a 
good sales technique. One manufac- 
turer, because of this opportunity to 
demonstrate his equipment on the spot, 
in one afternoon reportedly sold over 
S500.000 worth of radio and naviga- 
tional gear to General Motors for its 
fleet of corporate aircraft. 

New 500-gal. liquid oxygen trans- 
porter has been put on the market by 
Hoffman Laboratories. A line of the 
units arc being built in sizes up to 
2,500 gal. Transporter features a new 
type undercarriage with a self-contained 



hydraulic unit for quick and easy load- 
ing and unloadin'! of LOX. The con- 
tainer uses Hoffman’s powdcr-in-vacuuni 
insulation, quick pressure build-up sys- 
tem and company-developed quick dis- 
connect couplings. Address: 219 Em- 
met Street. Newark, N. J. 

New oxygen cylinder valve has been 
developed by Robbins Aviation to elimi- 
nate unsatisfactory operation of such 
units which may result in potential 
fire hazards. New unit, which measures 
about 2 in. in diameter and +i in. long, 
is designed to avoid instantaneous pres- 
sure surges downstream of the valve, 
even when it is manually opened at 
maximum rate. Valve opens smoothly 
without undue cracking torque. Unit 
incorporates a frangible, disc-type safety 
outlet and a gage to register continu- 
ously cylinder pressure. 

Buffets on United Air Lines’ fleet of 
Douglas DC-8 jet transports will be 
furnished by Weber Aircraft Corp., 
Burbank. Calif. 

Separate Service Overhaul and Repair 
Department has been established by 
Hamilton Standard division. United 
Aircraft Corp. New department puts 
the company in a better position to ac- 
cept military and commercial overhaul 
and repair contracts, especially for its 
own propeller and non-propeller prod- 
ucts. Manager is S. B. Sherwin. 

Robcrtshaw-Fulton Controls Co. has 
formed a seal sales division to handle 
the company’s high temperature metal- 
lic seals used in aircraft, missiles and 
nuclear installations. W. M. Watkins. 
Jr., will head up the new organization 
from headquarters at the Fulton 
Sylphon division, Knoxville, Tenn. 
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CONSIDER THE CASE OF ETHELBERT ACE . . . 


Getting to work was a daily rat race. 

To punch in at eight, he got up at six 

And wished he had never moved out to the sticks. 

The busses and trains and final mad dash 
Upset him so much he developed a rash. 

As the days turned to months he neglected his work 
Until one day he said lo himself, "Ace, you jerk. 

All work and no play is not nature's plan. 

Play it smart and talk to the boys at Kaman." 

So Ethelbert did and realized his goal. 

He's a top engineer, not an Ace in the hole. 

Moral: Meet your problem face to face and take a tip 
from Ethelbert Ace. 
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for the first time 

LOW 

COMPRESSION 
SET ( 

Butyl 0 RINGS 



NEW 

Another Linear first ... a new, low compression-set 
Butyl Compound for use in “O” Rings. Linear Butyl 
Compound 7806-70 is a seal material that withstands 
compression set at elevated temperatures without being 
permanently deformed or losing its resiliency and its 
value as a seal. Also, Butyl withstands the chemical 
actions of the non-flammable phosphate esters such as 
“Skydrol”, “Pydraul”, “Celluflex” and “Lindol”. 

YET, PROVEN 

Exhaustive tests, under method “B” of the ASTM, 
show this new Linear compound develops only 30 to 


40% compression set after 70 hours at 212°F, as com- 
pared to the usual 70 to 95% set experienced with 
previous Butyl compounds. This unusually good re- 
sistance to permanent deformation, combined with a 
tensile strength of 2000 psi and an elongation factor of 
275%, make this material an outstanding one for all 
“O” Ring applications and other molded shapes where 
Butyl rubber’s excellent qualities are desirable. 
Whenever you have a seal problem that is tough to 
handle— look to Linear for an answer. Write, or ask 
the local representative for complete information on 
Linear’s new Butyl Compound 7806-70— today. 



BUSINESS FLYING 



DENVER BUSINESSMEN and everyday citizens were impressed by luxurious interiors of executive planes. Shown for the first time to 
public were new Beech Model 95 Travel Air light twin (right) and single-engine four-place Piper PA-24 Comanche (behind Travel Air). 


NBAA Plans Basic Operational Manual 


By Envin J. Bulban 

Denver— Manual aimed at providing 
safety and operational guidelines for 
corporate aviation departments and top 
management is receiving high priority 
from National Business Aircraft Assn. 

Association is attempting to whip 
into shape a draft of its proposed man- 
ual prior to dissemination among its 
membership for comment before pub- 
lication. Basic points of the draft were 
debated here during NBAA's annual 
meeting in an attempt to get a cross- 
scction of pilot opinion on its current 

Primarily a Guide 

Association admits that writing such 
a manual is a thorny task, considering 
the widespread viewpoints of its some 
400 members who operate the most 
diversified air fleet in the world. Tough- 
est job is educating the pilots that it is 
not proposing a "Bible” to which cor- 
poration pilots must adhere, instead 
essentially a floor of minimums that it 
considers necessary for safe operations. 


It also acknowledges that many of its 
members already have satisfactory man- 
uals incorporating standards much 
higher than those proposed and that its 
effort is not planned to supplant these. 
It understands also that it could not 
possibly develop a manual that would 
be suitable on all counts to even a por- 
tion of operators of business aircraft. 
Reasons for Project 
Why then bother? 

Primarily for these very necessary 
reasons, N'BAA notes: 

• Business flying must go on record in 
establishing self-regulation of its opera- 
tions under standards with which it can 
live and continue to flourish to avoid 
vacuum which Civil Aeronautics Ad- 
ministration and Civil Aeronautics 
Board may feel is untenable, safety- 

• Establish close liaison with its “cus- 
tomers.” corporate management, so that 
safety and operations objectives will not 
be compromised. 

• Provide assistance to numerous new 
corporations purchasing business air- 


craft who need assistance in setting up 
their operation and lack "primer” type 
information of type NBAA manual 
would provide. 

Business flying has been enjoying an 
atmosphere comparatively free of gov- 
ernment regulation, in strong coutrast 
to the airlines. Civil Aeronautics Board 
and Civil Aeronautics Administration 
have become increasingly aware of the 
impact of this rapidly growing private 
transportation fleet upon U. S. aviation 
facilities and in some quarters there has 
been growing feeling that business fly- 
ers should conform to many of the 
same regulations as govern the sched- 
uled carriers. 

Phenomenal Growth 

Speaking before NBAA members 
here, CAA Administrator James T. Pyle 
took cognizance of this "phenomenal 
growth,” noting that in 1954 there 
were 18,500 planes, engaged primarily 
in business flying employing some 3,500 
professional pilots, and that by 1956 
this had increased to 23,000 aircraft 
employing more than 5.000 professional 
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AERO DESIGN all-gold Super Commander, 500tli built, made a late appearance at NBAA 
display, captured a commanding position on Broadway, downtown Denver. 



TRECKER SUPER GULL amphibian was appropriately displayed in foiintauicd aquarium of 
Denver's Mile High Center. Airplanes were timed intact to display from Stapleton Airfield. 



air Crews. Approximately half of pilots 
who hold air transport certificates arc 
in general aviation and most of them 
arc m business flying, he stated. 

Particularly noteworthy, he remarked, 
was the fact that from January 1956 to 
January 1957 the number of multi-en- 
gine airplanes in general aviation in- 
creased by an "astonishing” 25%. 

New Problems 

Pyle stated that CAA and business 
flyers must jointly solve new problems 
of safety brought on by all of these 
developments and changes and new 
equipment. 

It is obvious that if business flying 
does not work on the problems, CAA 
will feel that it will have to do it unilat- 
erally. 

NBAA feels that across-the-board 
regulations could well restrict many 
business aircraft operations, discourage 
prospective users from entering the 
field. 

For example, fatigue factor has been 
considered by CAB; at a meeting with 
NBAA it has proposed that business 
pilots stick to airline standards, which 
normally restrict pilots to eight hours 
flying in a 2-4-hr. period except on trans- 
continental nonstop flights which pro- 
vide a limit of 10 hr. 

Checking CAB accident files, NBAA 
found that there had been no business 
aircraft accidents attributable to fatigue 
since 1945, indicating that fatigue is 
not as critical a factor as CAB had 
thought. 

But this was one of the points pro- 
posed for the manual. Suggested was 
30 flying hours a week, 75 hr. a month 
and hot more than 800 hr. a year. One 
company pilot stated that his company 
works on a mileage rather than hour 
basis; its rule is that pilots can fly up 
to 2,000 mi. in two consecutive days, 
must lay off the third day. 

Pilot Authority 

One point on which there was 100% 
concurrence was that the chief pilot 
should be delegated complete author- 
ity on operation of the aviation depart- 
ment from the chief executive of the 
company. This would mean that if 
there were any questions or dissatisfac- 
tion with loading of the airplane from 
within the company, these would have 
to be referred in writing to the chief 
executive, freeing the pilot as a point 
of dissension. 

Pilot duties in the cabin and when 
not flying also arc touched on. NBAA 
guide states that the pilot should not 
be expected to perform cabin duties in 
heavy traffic areas or if they keep him 
out of the cockpit more than a few 
minutes at a time. 

One company pilot noted that 
his operation had reached an under- 
standing with executives that food was 
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Ready now- new catalog 
describing complete line 

of refueling equipment for . . . 





hydrant systems 


QUALITY PRODUCTS 
FOR THE AVIATION INDUSTRY 


overwing refueling . . . 

Also No. 8385 Non-Drip Oil Servicing Nozzle 


underwing refueling . . . 

Also No. 871 8 Aircraft Pressure Fuel Servicing Adapters for underwing refueling 
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SPS Hi-Ti titanium aircraft bolts are regularly manufactured in four standard configurations: internal wrenching tension bolts, 
12-point external wrenching tension bolts, hexagon head external wrenching shear bolts, and flush head internal wrenching shear bolts. 
Weighing 43% less than steel bolts of equivalent dimensions, they can save you as much as 1000 lb. per airframe— with no loss in strength. 


SPS Hi-Ti titanium bolts help you build 
lighter airframes without sacrificing strength 


HI-TI versus Alloy Steel BOLT 

^ STEEL A comparison ol typical 


RELATIVE WEIGHT 


‘ TENSILE STRENGTH(psi) 


' TENSILE STRENGIK- 
TO-WEIGHT RATIO 

FATKSUE STRENGTH (psi) 
at 8,000,000 CYCLES 
(with 10% prelood) 
5TRENGTH-TO-WEIGHT 
PEAK STRENGTH 
' ELONGATION (*) 

' REDUCTION IN AREA (%) 




Hi-Ti vs. alloy steel. Tensile, elongation and reduction area 
properties are based on Ihc performance of bolt gage specimens. 
Endurance limit was determined by subjecting bolts to tension 
load alternating between maximum and 10% preload for a 
total of 8,000,000 cycles without inducing failure. Significant 
comparison is the strength-to-weight ratio at endurance limit. 


SPS Hi-Ti titanium bolts help you solve the problem of 
reducing airframe weight without compromising strength. 
They weigh 43% less than alloy steel bolts of the same size. 
One lb. of them can do the work of 1 54 lb. of steel bolts. 
Yet in tensile-strength-to-weight ratio and fatigue resist- 
ance, they outperform steel. 

Once considered a laboratory curiosity, titanium bolts 
have for some time been standard production items at 
SPS. Hi-Ti bolts are found in many advanced design 
operational aircraft. This is because SPS — producer of the 
first successful titanium aircraft bolt — invested over 
5500,000 and several years of high priority research in 
learning how to deal with this promising but sensitive 
metal. Today SPS has the most extensive facilities in the 
industry for the production and testing of titanium fasteners. 
As a result, we can give you both the technical assistance 
and the delivery you need to utilize fully the advantages of 
titanium bolts in your current airframe projects. 

For more information on Hi-Ti titanium aircraft bolts, 
write Aircraft Products Division, Standard Pressed Steel 
C o., Jenkintown 3, Pa. 


AIRCRAFT PRODUCTS DIVISION 


STANDARD PRESSED STEEL CO. 
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Business Flyer Awards 

Denver— Safety awards have been made 
to 131 corporation pilots who have flown 
a total of 115.853.845 mi. without a dent 
to their aircraft or injury to a single pas- 
senger. 

National Business Aircraft Assn, pre- 
sented awards to 43 pilots who have down 
one million miles or more without acci- 
dent or injury and to 88 others who have 
flown more than 500.000 mi. with the 

In addition NBAA honored 42 mem- 
ber corporations who have compiled a 
total of 79,716,630 mi. without accident 
or injury. Awards are based on standards 
set by American Standards Assn, and by 
National Safety Council. Last year 29 
pilots received one-million-mile safety' 
awards. 59 were given 500,000-mi. honors 
and 26 corporations received company 
awards. 


brought aboard and available on a help- 
yoursclf-basis; in fact the passengers 
also served the crew. 

There was difference of opinion as 
to whether pilots should perform other 
company duties in addition to their fly- 
ing tasks. 

Some pilots feel that this could pre- 
vent them from keeping proficient or 
would impose a fatigue factor on them. 
Others felt that pilots should be free to 


take on another job which would pro- 
vide them with the training needed so 
that they could be absorbed into the 
company when they could no longer 
pass their flight physical. Past NBAA 
president Henry Boggcss, Sinclair Refin- 
ing Co., Tulsa, noted that his firm’s 
policy was to retire pilots at the age of 
50 and provide them with another job 
in the company. 

Still another company representative 
said that his firm's policy was to have 
pilots interviewed bv firm’s personnel 
department regarding another career in 
the company and then help the pilot 
study to prepare him for a position for 
which he W’ould be suited. 

NBAA hopes that dissemination of 
such a manual will provide company 
pilots with a means of showing their 
chief executives reasonable limitations 
that must be observed if safe operation 
is to be maintained. Fact that guide 
was prepared by a cross-section of the 
country’s top executive pilots, it is felt, 
will carry' some weight in getting this 
message across to the non-aviation 
executive. 

Lightplane Avionics 
Dealers Form Group 

Denver— Avionic equipment dealers 
concerned primarily with business fly- 
ing market have formed Aircraft Elec- 


tronics Assn, which hopes to solve some 
of the knotty problems of dealer-manu- 
facturer relationships, work out a code 
of ethics of service and attempt to de- 
velop a set of minimum standards for 

Charles Peacock, Aircraft Radio Ac- 
cessory' Co., president of the new asso- 
ciation, told Aviation Week that the 
association also hopes that by frequent 
meetings, dealers will be able to inter- 
change considerable valuable informa- 
tion learned from in-the-field contact 
with customers that will benefit 
manufacturers in designing new prod- 
ucts having more utility, better sendee 
life and easier maintenance. Cross- 
pollination of ideas among dealers also 
should help spread of most efficient 
practices through shops in making in- 
stallations. 

Another prime goal is to develop 
closer liaison with Civil Aeronautics 
Administration on supplemental ap- 
provals of equipment installations. Cur- 
rently, because of lack of sufficient CAA 
personnel, process is often time con- 
suming and aircraft are grounded from 
one to 15 weeks before approval is 
granted. 

New association hopes that process 
can be streamlined. 

Association had its first meeting in 
September in Minneapolis. The deal- 
ers expect to have another in Dallas in 


Import Planned of Spanish Business Plane 


New York— Spanish-built light transports, re-engineered to 
meet U. S. business flying requirements, will be imported to the 
U. S. next year, Aviation Week has learned. Now being groomed 
to Civil Aeronautics Administration Part 04B regulations, new 
plane will be a 250-mph..cniise executive transport stating 
about a dozen passengers and costing approximately 5275,000 

Transport is an executive version of the Spanish CASA 202 
Halcon designated the 202B. Basic configuration is low-wing, 
twin-engine, tricycle landing gear. Cabin is un pressurized. First 
prototype has been flying since 1952; second prototype, with 
more powerful engines, has been flying since 1956. Plane was 
designed to comply with both British and U. S. airworthiness 
requirements. 

Minnesota Airnrotive has taken on North and South Ameri- 
can distributorship for the new airplane and has sortie 20 on 
order, on condition that it meets CAA Part 04B specifications. 
It expects to fly the first airplane to the United States via 
the North Atlantic in April or May, then send it on a nation- 
wide demonstration tour. Several executive plane owners have 
expressed firm interest in purchasing 202Bs. Aviation Week 
understands. 

Minnesota Airmotive, Inc., Wold Chamberlain Field, Minne- 
apolis, first became acquainted with the Halcon when it was 
purchasing approximately a dozen Lodestars in Spain for con- 
version to executive planes. Initial evaluation indicated that, 
with some modification to meet U. S. executive requirements, 
the Halcon would have a promising market. 


Minnesota Airmotive lias approximately a score of its modifi- 
cation specialists working with the Spanish manufacturer on 
this program. In addition to general aerodynamic cleanup, the 
202B will be completely fitted with Amcrican-niade equipment 
and accessories, including new landing gear incorporating 
Goodrich single-disk wheels and brakes and high-pressure Tvpc 
21 pneumatic boot-type de-icing system. Power packages will 
be Wright R1820.56As furnished by Steward-Davis having 
Siamcsed exhaust stacks fitted with augmentor tubes. New 
NT’S A electrically de-iced windshield, designed to transport re- 
quirements. will be fitted. Plane will have a built-in Airstair- 
type passenger door. 

Preliminary engineering analysis indicates that the executive 
202B will have gross weight of about 22.250 lb„ landing weight 
ot 18,750 !b„ weigh 13,800 lb. empty. Wingspan is approxi- 
mately 65 ft., length 52 ft. Maximum inside cabin diameter is 
about 6 ft. Power to weight ratio will be approximately 8.84. 

Indicated performance (at maximum gross weight) from pre- 
liminary data: cruise speed of 245.4 tnpli. at 65% power; sea 
level rate of climb. 1,555 fpm.; climb at 3,000 ft.. 1,536 fpm.; 
at 10,000 ft., 1,055 fpm. Single-engine service ceiling will be 
approximately 9,700 ft. Normal range is estimated at 1,691 mi. 
Halcon 202B will take off in about 2,100 ft. over a 50-ft. 
obstacle at zero wind, no flaps; with one engine out, takeoff 
will take 4,700 ft. It will require 2.694 ft. for landing. 

Price of S275.000 will include full interior, instrumentation 
and communications and navigation gear to customer’s order, 
excepting radar and radomc. 
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Cost a problem in 


C>Crn.sictjiAs ~t£vii^z 

These PROVED-IN-USE 
ELECTRO-SNAP assemblies 
are now 

STANDARD production items! 


MODEL A9-6— Rotary release switch. 
Dimensions: lj4''xl/i"x3?fs" 

MODEL C3-8— Vibration-free, posi- 
tive detent-action, cut-off switch 

sions: l%"x3jfr"xl%" 

JSt&* 

sions: 'Vh^xHV'x 1 t/s". 


jSr 

MODEL HS25-4— Hermetically-sealed, 

Dimensions: 3&"xlVi"x%". 



tion resistant. Roller actuated; 

DC, res,; 2.5 amps., ind. 

Dimensions: 3ln xl xl . 
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designing your controls? 


• Over the years, ELECTRO-SNAP has developed 
literally thousands of special switches which are now available as 
standard production models. 

Most important — one of them may be exactly right for your needs. 
And that will mean standard switch economy for you . . . plus proved 
precision, performance, stability and operational long-life! 

Why not investigate the huge selection of precision-engineered 
ELECTRO-SNAP standard switches and control assemblies? Describe 
the particular application you have in mind, together 
with complete specifications — and we will promptly forward you 
our recommendations and full technical data. 



ELECTRO -SNAP... 


for STANDARD SWITCH ECONOMY 
as well as custom “specials”— 
engineered to your specifications 
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new light 

on a cold problem 
by 


I n the land of the midnight sun— or 
anywhere the temperatures drop 
down to — 65 °F and stay there— Janitrol 
hot fuel prime systems provide positive 
engine starting in a matter of minutes. 

In a series of tests for example, a 
Curtiss-Wright turbo-compound engine 
which had been cold soaked for three 
solid days at — 65°F was started in 60 
seconds and running clear in 3 minutes. 
This was not an isolated example. The 
Janitrol unit does it repeatedly. 

The unit is less than 1 8 inches long, 
weighs under 16 pounds, heats fuel 
from — 65°F to 200°F and supplies hot 
fuel at the rate required as long as 
necessary to insure smooth starts. 

JanitroFs broad experience in solving 
such problems has led to other im- 
portant developments: such as Janitrol 
high-temperature high-pressure cou- 
plings; pneumatic controls, heat ex- 
changers, and purge gas systems. Call 
your nearby Janitrol representative. 
Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, 
Columbus 16, Ohio. 
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ALL-ROUND VISIBILITY is provided by positioning wing high behind cabin and placement of engine atop fuselage. Turboincca Mar- 
bore 2 of 880-lb. thrust gives 260-mph. cruise speed at 10,000 ft. Later, more powerful jets would raise cruise speed to 582 nipli. 


Miles Jet Trainer Starts Flight Trials 





Resistance Welding of Jet Engines 



Pratt & Whitney Uses Sciaky Techniques 
To Slash Weight of J-57 Engines 


The replacement of silver brazed steel 
with Seiaky resistance welded alumi- 
num has made possible a significant 
weight reduction in Pratt & Whitney 

The part affectec? is" the shroud 
stator of the compressor section. Be- 
fore the huge Sciaky welders were 

were made ol steel, fabricated with a 



welders producing a total of 740,000 
secondary amperes used for this op- 
eration represent the largest concen- 
tration of such machines in the world. 
They are described by Pratt & Whitney 
Aircraft as the only welders capable 
of satisfactorily welding the aluminum 
shrouds. 

Three of the five welders are equip- 
ped with Sciaky Predetermined Elec- 
tronic Counter Controls. The unique 
control makes it possible for users to 
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Torrington’s new Needle Thrust Bearing 
grows in popularity. .. and range of sizes 

Designers have been quick to take advantage of the compactness, high thrust 
capacity and low unit cost of Torrington's new Needle Thrust Bearing. 

To meet the growing demand for this bearing in automatic transmissions, 
governors, steering gears, bevel gears, hydraulic pumps, torque converters and 
many other applications, tooling has been completed to produce bearings 
ranging from .500" ID to 3.000" ID. 

Only .0781" thick, the Torrington Needle Thrust Bearing is thin as an 
ordinary thrust washer, yet brings all the advantages of anti-friction operation 
to applications where space is limited. Mating steel retainer halves are joined 
securely to form a self-contained unit that is easy to handle and install. 

Plan today to evaluate the Torrington Needle Thrust Bearing. Services of 
our Engineering Department are available to help you. For full information, 
write for Bulletin No. 16, "Torrington Needle Thrust Bearings.” The Toning- 
lon Company, Torrington, Conn. — and South Bend 21, Ind. 


TORRINGTON BEARINGS 

District Offices and Distributors in Principal Cities of United States and Canada 

HEEDIE • SPHERICAL ROLLER • TAPERED ROLLER • CYLINDRICAL ROLLER • BALL • NEEDLE ROLLERS • THRUST 
130 


Cessna 620 Passes 
Phase I Flight Tests 

Wichita — Four-engined pressurized 
Cessna 620 business transport recently 
completed its Phase I test program for 
Civil Aeronautics Administration in- 
volving performance and flight charac- 
teristics. 1'he 620’s new Continental 
GS0526 single-speed supercharged flat 
engines are in their final stages of 
certification. 

Cessna has not yet officially disclosed 
a backlog for the 620, but it is known 
to consist of at least one customer. 
Actual production line is expected to 
be set up in the next 90 days in 
Cessna's new Wallace plant and the 
first 620 production model is expected 
to leave the factory in late March. 

Company’s flight test program 
showed that slight reduction in takeoff 
and METO power could be traded for 
additional cruise performance, accord- 
ing to designer Ralph Harmon. As a 
result, engines are officially rated at 340 
hp. at 3,100 rpm. at takeoff and at 300 
lip. at 3,000 rpm. for maximum con- 
tinuous performance. 

Number two prototype is undergoing 
extensive full-scale static trials involving 
20 major tests. This will include ulti- 
mate load conditions of 100.000 lb. 
uploads and 100,000 lb. downloads. 


PRIVATE LINES 


U. S. export of civil planes weighing 
6.000 lb. or less in the first eight months 
of 1957 totaled 822 aircraft valued at 
312,631,580 compared with 596 units 
valued at S7, 476,103 for the same period 
last year. 

Single pilot, using a Bell 47G-2 heli- 
copter, moved 250,000 lb. of materials 
plus personnel in one month in Canada, 
logging 130 hr. of flying with 1,040 
takeoffs and landings. Flights were 
made from a lake to 7.000-ft. level of 
three adjacent mountains six miles from 
base camp, averaging slightly over 500 
lb. on each trip. Pacific Western Air- 
lines helicopter pilot William McCar- 
thy set the record despite having better 
than two weeks of adverse weather dur- 
ing the feat. 

Cloud seeding bv aircraft has raised 
annual rainfall over 1.500 sq. mi. of 
Southern Table Lands, New South 
Wales, Australia, by more than 25% 
over a three year period. 

Safe Flight Instrument Corp., N. Y., 
appointed Don Horn Co., Memphis, 
Tcnn., and Alaskan Aircraft Equipment 
Supply, Inc., Anchorage, as distributors. 
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Cessna 310 will be used by Spartan 
Air Services, Ltd., on two air photo 
mapping contracts covering the whole 
of Trinidad (about 1,900 sq. mi.) and 
up to 2,000 sq. mi. of British Guiana. 
Cessna will be fitted with a Swiss Wild 
RC-8 Gimera. 

Follow-on contract, totaling SI 0.6 
million, for 1,700-gal. jettisonablc fuel 
tanks for B-47s has been awarded Beech 
Aircraft Corp. by Air Materiel Com- 
mand. New award extends Beech tank 
work into mid-1959. 

Holliston Mills Co., Norwood, Mass., 
acquired a Remmert-Werner converted 


This Airwork Inspector is electron- 
ically checking the surface finish on 
a cylinder wall with a profilometer. 
This device registers the microscopic 
roughness of the cylinder walls— an 
important factor in controlling oil 
consumption throughout the life of 
the engine. 

Too rough a surface quickly wears 
the piston rings. Too smooth a sur- 
face keeps the piston rings from 


Douglas Supcr-92 DC-3 seating 14 
passengers. Equipment includes Collins 
17L VHF transmitter, dual Collins 51R 
VHF omni, Collins 51V UHF glide 
slope, flush-type Bendix ADF loops and 
retractable tail wheel. 

WNEM-TV, Channel 5, has located 
its executive and sales offices and a tele- 
vision studio on the second floor of 
Bishop Airport terminal, Flint, Mich., 
to expedite travel of executives who use 
company’s Aero Commander. 

Additional 800 man-hours annually 
will be gained for key personnel through 
charter of Bell Ranger helicopter at a 


seating properly. 

It takes modern methods to 
measure cylinder wall finish — and 
determine when it has been lapped 
to the exact degree that best con- 
trols oil consumption. This test is 
one of Airwork’s 27 precision cyl- 
inder rework operations. Together 
they produce a cylinder that con- 
trols oil consumption and conserves 
power during the life of the engine. 




Needling A Cylinder To Save Oil 




startling 
things 
are happening 
in 

CANADA 

at 

AVRO 


Enthusiasm and excitement keynote all aspects of design 
and engineering at Avro. For Avro Aircraft's advanced projects 
are pushing into the thermal thicket . . . rising into the 
stratosphere. There new mysteries remain to be solved; new 
challenges loom for men with skill and ingenuity. 

Association with these projects stimulates the creative 
imagination of the engineer, the mathematician, the metallurgist 
and aerodynamicist. Every problem becomes a new, 
interesting and inspiring experience. 

You will work in Malton, Ontario, a suburb of Metropolitan 
Toronto. You will be assigned to an advanced engineering team. 
You will be assisted by the most advanced electronic computing 
equipment in the world. You will receive company-paid 
group life, sickness and accident insurance and you will be 
eligible to participate in a retirement income plan. Your progress 
will continue as rapidly as you demonstrate your ability. 

For complete information, write us today. We will forward 
application forms and gladly answer any questions you may have. 


EMPLOYMENT MANAGER 

A VRO AIRCRAFT LIMITED 

BOX 4004, TERMINAL "A", TORONTO • ONTARIO 

MEMBER. A. V. ROE CANADA LIMITED AND THE HAWKER SIDDELEY GROUP 
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minimum of 25 hr. monthly, estimates 
chief executive of Murray Corp., auto- 
motive accessory manufacturer, Towson, 
Md. Murray Corp. is leasing Ranger 
from Chesapeake & Potomac Airways, 
Friendship Airport, to transport per- 
sonnel and customers to and from plant 
and customers’ offices. 

Five-inch diameter indicator for RCA 
AVQ-50 lightweight business plane 
radar is interchangeable with current 
three-inch indicator, has gain control, 
range, tilt, contour and intensity con- 
trols grouped around the perimeter. 
RCA also displayed bright tube replace- 
ment for AVQ-50 which is interchange- 



Weather Radio Sets 

Two new short wave and standard broad- 


cast band portables that wi 

(top) six-transistor set which usi 
lite cells and also receives on 
beacon bands; larger T-9 Trans 
transistorized receiver with six 
and one standard broadcast bar 
the small set is $79.95; larger 
lists for about $225. Philco is n: 


11 bring in 
Wcatheraina 
es four pen- 
aeronautical 
World fully- 

rds. Price of 





Though fingers may look alike, close examination of the fingerprints always 
finds a difference. As closely as conventional and Rolle laboratory controlled 
castings may resemble each other, a close look finds a difference there, too. 

The difference is born in the Rolle Laboratories. Years of specialization 
in the sand, permanent mold, shell mold, and investment casting of alumi- 
num and magnesium have resulted in intimate familiarity with the char- 
acteristics and peculiarities of each alloy. The difference grows with the 
quantometer and wet analysis, and physical testing of every single melt. 
It thrives under the most accurate control of melt, pour, and heat treat 
temperatures modern foundry instruments can provide. And it pays off 
in fewer rejects . . . longer life . . . higher physicals . . . and lower overall 
casting cost. 

If you’d like to learn more about the benefits of Rolle laboratory control first 
hand, send along your prints for an obligation-free quote. In any case, request 
your copy of Rolle' s 58 page engineering manual with complete data on all light 
metal casting alloys and hundreds of hints on casting design and specification. 



laboratory controlled castings 

ROLLE MANUFACTURING CO. ■ Third & Cannon • Lansdale, Pa. • Ulysses 5-1171 
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All guided 


by Whittaker Gyros! 


^ 11/AittaAe^ Gyno 

DIVISION OF TELECOMPUTING CORPORATION • VAN NUYS, CAlli 



If you are planning the 
manufacture of stainless alloy 
assemblies, you should check 
our facilities and skills for 

BRAZING and 
PROCESSING 

Stainless Steel & Titanium 

and years of experience con help you in 
your stainless steel brazing and heat treat- 
ing. All three of our plants are equipped 
with pure dry hydrogen atmosphere fur- 
naces, and are manned by skilled engi- 
neers. They are also pioneers in the use 
of Nicrobraz, the stainless brazing alloys 
that have the strength and corrosion re- 
sistance of stainless steel at 2000° F. 



Vacuum-type furnaces are used in the 
Detroit plant for silver brazing complex 
titanium alloy assemblies. Our fluxless 
process provides high joint shear strength 
with no distortion, oxidation, or loss of 
ductility. Heat treating and degassing of 
titanium alloy parts is also done. Con- 
tact us for more information. 



STAINLESS PROCESSING DIVISION 

WALL COLMONOY CORPORATION 
10345 John R Slreal • Dolroil 3, Michigan 
PENNSYLVANIA: Bristol Pike, Morrisville, Pa.. 
CALIFORNIA: 1565 Bluff Road, Montebello, Cal. 



be approximately 100 times brighter. 
New tube should go into production 
early next year. RCA has delivered 
some 50 AVQ-50 radars to dealers thus 
far for executive plane use. 

First Cair Pagan Beech D18S con- 
version (AW Oct. 14. p. 141) has been 
delivered to Gcrtcnslagcr Co.. Wooster, 
O., truck body builder. New Pagan has 
useful load increased 900 lb. over 
standard models. 

Integrally lighted instrument system, 
with bulbs placed behind dials, was dis- 
played by Bcndix-Pionccr Central. Sys- 
tem is slated for DC-8 installation. 

Bendix RDR-1D lightweight business 
plane radar will be priced at about $12.- 
000 minus wave guide radome, is slated 
to go into production around the first 
of next year. Bendix will make a bright 
tube available as optional equipment 
later in 195S; it will be interchangeable 
with present tube. 

Goodyear's new automatic iec de- 
tector system, type 260 Mk. 8. will be 
available to business flyers in about 60 
days, price will be about S500. Equip- 
ment weighs 1.6 lb. Two three-inch 
probes, extending into slipstream, react 
to icing and pick up pressure differen- 
tial between detector and reference 
probes. System can be fitted to Bash a 
light or activate the automatic control- 
ler of an ice protection system. 

United Air Lines is initiating pilot 
proficiency training courses for executive 
flyers, including radar instruction ($75), 
meteorology ($150). limited DC-6 and 
Convair 540 simulator and Link train- 
ing. Courses arc identical to those 
given UAL's pilots. UAL will provide 
training at any of its major terminals 
for groups, will take small enrollments 
at its Denver, Colo., base. For details 
write: United Air Lines Operating Base. 
Flight Operations Division, Stapleton 
Airfield, Denver. 
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IN ACTIVE USE WITH U.S. AIR FORCE, NAVY AND MARINE UNITS Other models of single and 
multi-purpose ground support equipment are available with any combinations of . .AC and 
DC power . . . high pressure air, hydraulics, and low pressure air . refrigeration and heating. 
CONSOLIDATED’S resourcefulness in solving the most challenging problems in the design 
and manufacture of ground support equipment attests to its ability to develop specialized units 
to fit your individual needs. 



CONSOLIDATED 

DIESEL ELECTRIC CORPORATION 





TO PROTECT MILLIONS OF DOLLARS OVER MILLIONS OF MILES . . . 



MATS utilizes Skydrol for proved protection from hydraulic fluid fire 


MATS madea thorough examination 
of fire-resistant Skydrol before 
selecting it for the cabin super- 
chargers of all Douglas C-118A’s. 
Now MATS has been using Skydrol 
for three years— around the globe, at 
high and low altitudes, at arctic 
temperatures, in desert heat and in 
jungle dampness. No matter where 
it flies, MATS knows Skydrol will 
be there to do its job because Sky- 
drol is available the globe over. 
Today more than 700 airplanes in the 


world’s major airlines are protected 
by Skydrol. They have logged over 
7,500,000 flying hours. This is im- 
pressive proof of Skydrol safety, 
especially when you consider how 
many hydraulic leaks occur in the 
average big plane per flight. 
Consider how many hydraulic fluid 
leaks in fire-sensitive areas show up 
in your planes per month. Skydrol is 
the key to peace of mind about 
these hydraulic fluid leaks ... it is 


a fire-resistant, lubricating chemical, 
not an oil . . . and the world’s only 
fire-resistant hydraulic fluid approv- 
ed by the C.A.A. 

JET OR PISTON-POWERED— 
there’s a Skydrol for every type of 
aircraft. It’s just farsighted safety 
and good business to order all new 
aircraft equipped with Skydrol. And 
conversion of present fleets to Sky- 
drol is easy and costs comparatively 
little at overhaul time. 



EMPLOYMENT OPPORTUNITIES 


Rohr engineers are 



busy building 

tomorrow's great airliners 
today... 





lor 

ANALYSIS 

SYNTHESIS 

EVALUATION 


■I AIRCRAFT NUCLEAR 
PROPULSION SYSTEMS 
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EMPLOYMENT OPPORTUNITIES 



How to put 




on ideas 




ing for soaring imaginations. Here wait boundless 
opportunities in your chosen field— whether it be air- 
ships, structural materials, electronic equipment, plas- 
tics, missile components— or countless other exciting 
and challenging activities. 

Here, too, is an atmosphere in which ideas can gain 
altitude. For there exist no barriers to individual 
thought and expression, no height which your inspira- 
tion cannot attain. And in fulfillment of their dreams, 
Goodyear Aircraft engineers can utilize the most mod- 
ern facilities, including one of the largest computer 


Salaries and benefits are 
wish to continue your ai 


deas and confidence in your 
:, a rewarding career can be 
t. Our continued growth and 
;d expansion of oi 


eral. And if you 
s, company-paid 


at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


They're doing big things at GOODYEAR AIRCRAFT 

The Team To Team With in Aeronautics 
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EMPLOYMENT OPPORTUNITIES 



AVIATION WEEK, 
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EMPLOYMENT OPPORTUNITIES 


pilot 

with commercial airlines 
experience for flight pres- 
entation of automatic con- 
trols and flight director 
systems to commercial air- 
craft. 

Should have piloting ex- 
perience in the single en- 
gine and multi-engine air- 
craft that are found outside 
of the military. 

It is desired that appli- 
cants be familiar with the 
various flying and pilot's 
organizations as well as 
their organizational struc- 


Please send a resume indi- 
cating your full back- 
ground with your first let- 


senior 

electro- hydraulic 
engineer 


with at least five years experience with air- 
craft electro-hydraulic servo valves. Experience 
in systems design of servo loops and compo- 
nents such as amplifiers, rams, valves, and 
follow-up devices. Ability to communicate 
effectively with analytical personnel, as well as 
detail design group, desired. 

Generous moving allowances and many other 
employee benefits. Interviews arranged at com- 
pany expense. All replies held in confidence. 


EMPLOYMENT MANAGER 

LEAR. INCORPORATED 

110 IONIA AVENUE, N.W. • GRAND RAPIDS 2, MICHIGAN 


CONTROLS DESIGN ENGINEERS 



SUNDSTRAND 

AVIATION 

Has Opportunities for 

DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
to Design and Develop 

MECHANICAL-HYDRAULIC 
CONSTANT SPEED SYSTEMS 

Please address complete resume, 
outlining details of your techni- 
cal background to 

MR. HOWARD EKSTROM 
Personnel Director— 

SUNDSTRAND AVIATION 
2531 11th, Rockford, Illinois 


Can You Design a Control Package 
for a Turbojet... 

small enough to fit 
into your son's lunchbox 
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EMPLOYMENT OPPORTUNITIES 


REGIONAL 

EXPORT SALES MANAGER 

Needed immediately at Cessna to cover 
Near East, Africa and Europe. 

• Knowledge of all or part of above areas is essential 

• Must be experienced in Sales and Distribution Management. 

• Previous aviation experience desired. 

• Will headquarter in Wichita temporarily. 

Cessna 

Designers and Manufacturers of a complete 
line of Business Aircraft. 

Contact 

Professional Placement Supervisor, 

Dept. AW, 

CESSNA AIRCRAFT COMPANY 

5800 East Pawnee Road, Wichita, Kansas 





Pittsburgh Institute t. — ..~ 

sylvnnin. will sell at public Lbl_opentnc to 
ember IS. 1057 at its school located 
leny County Airport ’** 




address. 
Refflstra- 

Itadlal .Vine-Cylinder 7 
reversahlc pitchy electric propellers. 

obtained ’ from PlttsburRh 

lies at the a' 

inspected a 


Is etiuippetf a 

Full feathering. 


dltlons Vor the above aircraft may 
obtained from PlttsburRh Institute 
Aeronautics at the above address. Property 


Authorised Representative 



USE NATIONAL 

CLASSIFIED 

ADVERTISING 


sible technical, engineering and 
trios served by McGrow-Hill pubic 

Classified Advertising Division— 
McGraw-Hill Publishing Co., Inc. 
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Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 


UNDISPLAYED 






Deal directly with owner 

For Sale — Immediate Delivery 

2d passenger ex-Eastern Wright G202 A 

DC-3 

SI 00,000.00 

TRADE-AYER CO. 
Hunter 6-7690 





Auction Sale ! ! ! 

for 

Eastern Air Lines 
& 

National Air Lines 


senger or Cargo Versions— W' 
Without T-Category— Immediate 
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SEARCHLIGHT SECTION 


FOR IMMEDIATE SALE 
OR LEASE 
B25J 


FOB COMPLETE SPECIFICATIONS 

GENERAL ELECTRIC COMPANY 

FLIGHT TEST CENTER 
130 SARATOGA ROAD 
SCHENECTADY, NEW YORK 

PHONE: FRANKLIN 4-2211, 


> 



PASSENGERS CREW 
ACCOMODATIONS 


O'HARE FIELD CHICAGO 


STEWARD-DAVIS, INC. 


LONG BEACH AEROMOTIVE 

Long Beach Municipal Airport 


SALE OR LEASE 

I ROYAL GULL AMPHIBIAN ■ 

■ EXECUTIVE da HAVILLAND DOVI CB 
EXECUTIVE LOCKHEED LODESTAR H 
rnm GRUMMAN SUPER WIDGEON Hj 


Immediate Delivery 

PRATT « WHITNEY WRIGHT 

R1830 R1820 

R985 R1340 R2000 

ENGINE WORKS 


1 C-46F 
1 C-46A 



NAVCO 


Immediate Delivery 
From Mexico City 
De Havilland Dove 
Executive 4-Seater 
Convertible to Six 
or Eleven Seats 
All Mods. Currently Certificated 
Overhauled by DH Agents Texas 
Airframe 2300 Hours 
Engines 1200 Hours 
Full Radio. Oxygen. In Superb 
Condition. Reasonably Pri 
Demonstrated and 
Delivered Anywhere 

ALEX DUNCAN 


JET FIGHTER PLANES 


For Rates or Information 

About Classified Advertising 

Contact 

The McGraw-Hill 
Office Nearest Yon 


8QSTON, 16—350 Park 


•». julilVAN 1510 

DETROIT^*— 856 Pens 
LOS ANGELES. 17—11, 


FRUHUNG • bT'McMIllAN ^ 




PHILADELPHIA. 3- 


AVIATION 


EMPLOYMENT OPPORTUNITIES 



• 27/107 employees* 

• 3,284/607 square feet floor space* 

• $728,192,668 backlog* 

• $335,287,764 sales in fiscal 1957 

• completely integrated facilities In St. Louis (with 
pictures of our ultra-modern engineering campus). 
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Who's Minding The Store ? 
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EMPLOYMENT PROBLEM? 

When you are in need of specialized men for spe- 

Retired Marine, noncurrentpllot. 1200 hours. 

rifllilpd jl?bs rnntTIft ♦kotv. rlirniigh ren omplnymont 


ad in a McGraw-Hill Publication. 





|SS? l 'a:S‘2aL?£h| 

AVIATION WE A EK H,N,ST E«« AND MINING 

~ tl. 

chemical' Engineering facto^mLag^ment^nd 

|*||1 

COAL AGE FLEET OW nER 


IlIctrIcal who C l H esming NG pu^chasing^week^* NG 

........ 

THE MEN YOU NEED ARE THE MEN WHO READ THE 

tlaementa. It .. .he only way w. can 

McGRAW-HILL PUBLICATIONS 

writing. 

330 West 42nd St., New York 34, N. Y. 




SILftSTIi; 


now resists fuels, oils, solvents 


For resistance to fuels, oils and 
solvents, specify Silastic LS 


Get latest data on Silastic. Mail coupon today 


Aircraft and automotive fuels, oils, and solvents won’t 
deteriorate Silastic* LS-53, a new Dow Corning fluoro- 
carbon silicone rubber. Silastic LS-53 has unusual resist- 
ance to other organic chemicals as well as silicone 
fluids. In physical properties, such as low compres- 
sion set and serviceability at —80 or 500 F, Silastic 
LS-53 resembles other silicone rubbers. Available from 
leading rubber companies. 


Dow Corning Corporation, Dept. 0922a 
Midland, Michigan 

Please send me latest data on Silastic 


Typical Properties of Silastic LS-53 

( cured 24 hours at 300 F ) 

• Tensile strength, psl 

• Elongation, '/>. 

• Compression set, %, 22 hrs @ 300 F 

• Brittle Point, °F 

• Solvent Resistance, Vc swelled 
ASTM No. 3 Oil, 21 days @ 300 F 
Jet Fuel JP4, 15 days @ 250 F 




If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC 


Dow Corning corporation 

MIDLAND. MICHIGAN 
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silencing 

FOR 

JET 

ENGINES 




Maxim, the pioneer name in silencing, now offers dramatic 
improvements in the design and effective operation of jet 
engine silencing. Completely portable units, semi portable, 
or permanent installations are all available through Maxim. 
Flexibility to meet future engine requirements is a feature 
of Maxim design thinking. Get the details from the Maxim 
Engineering Department. 

THE MAXIM SILENCER COMPANY 

Subsidiary of Emhart Manufacturing Company 

115 Homestead Avenue • Hartford, Connecticut 
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LETTERS 


F-105 Coverage 

1 have been ;mav almost continuously 
since Aug. I and have not had the oppor- 
tunity* before tills to thank you and your 
staff for the tine coverage of the F-105 in 
the July 29 and Aug. 5 editions of Aviation 
Week. The material in both of the articles 
was not only authentic but also excellently 
presented. 

Ken F.i.uncton 
Vice President and 
Asst, to the President 
Republic Aviation Corp. 
Farmingdale. N. Y. 


Wants Fatigue Faets 

1 read the comments made by Mr. K. II. 
LaBombard of Douglas Aircraft in the 
article entitled "Ground Test Load Cycles 
Called Invalid as Fatigue Life Measure" 
published in the Sept. 23 issue of Aviation- 
Week (p. 64). I had to re-read it a 
number of times to determine what valid 
proof Mr. LaBombard had for making some 
of the statements. The article was much 
too short for the technical statements made 
and, therefore, the article proved to be one 
of opinion rather than fact. To begin with, 
the startling statement that “ground test 
load cycles arc considered invalid as fatigue 
life measure" is like stating that wind 
tunnel testing is considered invalid for ob- 
taining flight load data, that high speed 
track testing and other methods of simulat- 
ing actual conditions are invalid. I must 
agree that fatigue simulation is the least 
accurate method of simulating actual con- 
ditions but definitely not invalid. Many 
good books have been written on material 
and structural fatigue life, such as "Fatigue 
of Metals and Structures" by Grover, Gor- 
don and Jackson of Batellc Memorial In- 
stitute prepared for Department of the Navy, 
dated 1954. 

Almost unanimously they agreed that the 
"proof of the validity" is to test under ac- 
tual conditions, but as Mr. LaBombard ad- 
mitted. this is not practical in many cases, 
but what's more important, it is not consid- 
ered very scientific. 

The big question is what would be the 
simplest, yet reasonably accurate method to 
duplicate "fatigue life" of a critical com- 
ponent area. Mr. LaBom bard's suggestion 
does not appear to be very economical nor 
much more accurate than the methods now 
used by major industry. Douglas Aircraft 
abandoned as fruitless the effort to set up 
approximations of the number of cycles or 
the amount of time required to make a 
component fail due to fatigue, but this does 
not mean that other aircraft manufacturers 
met the same defeat. 'Hie main reason why 
accurate rapid simulation of fatigue life is 
so difficult is because of the many param- 
eters that control component fatigue life, 
such as material properties, joint design, 
fastener properties, machined surface fin- 
ishes and probably others. 

The problem is not as simple as determin- 
ing the fatigue life of a rotating bar under 
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I cannot propose any simple solution to 
the problem, but feel that ground test load 
cycle testing is valid as a measure of fatigue 
life if properly executed. To keep these 
remarks short. I will make no comment 
about the reliability of testing a small sec- 
tion of a fuselage versus testing the com- 
plete fuselage since the author contradicts 
his original statement of the value of dupli- 
cating actual conditions. In the fuselage 
test he assumes lie knows which component 
has the least fatigue life. 

In reference to the definition of the term 
"fatigue life," it was my impression that it 
was well known among engineers that the 
term applied not to the aircraft, but to the 
weakest component of the aircraft. If 
many components had the same number of 
fatigue life hours, it could apply to the air- 
craft since, as Mr. LaBombard stated, main- 
tenance on component replacement costs 
could be unbearable. Personally, I would 
have no desire to fly any longer in a "prop- 
erly designed" aircraft that approached its 
fatigue life by noticeable cracks in wing 
spar caps, fuselage longerons, etc. Of course. 
I am not referring to the DC-3, a Douglas 
product which may outlive me. 

With all apologies to Mr. LaBombard. 
my only purpose for these comments is to 
indicate to Aviation Week readers that 
there are other engineers who differ with 
his views. 

Leon S. Jablecki 

(A.F.) I. A. S. 

Tullahoma. Tenn. 


Small Firms Produce 

Your increasing interest in the small com- 
pany engaged in research and development 
activities (AW July S, p. 99), although 
somewhat belated, is heartening. I have 
reference to articles which describe small 
specialized technical companies, specialized 
personnel and their strong interest in prog- 
ress. both personal and professional. 

If we stop to recall, even for a fleeting 
instant, that every large company (built 
up on Defense Department projects i is com- 
prised of individual small groups and in- 
dividual people, the idea becomes increas- 
ingly palatable that the major contribution 
to scientific progress comes, ordinarily, from 
the mind of a single man. What difference, 
then, if the man works in a small select 
group or surrounded by thousands of fellow 
workers? 

The difference is this — in a large com- 
pany, large and even monstrous facilities 
are available — enough to gobble up the 
individual gifts and bury them forever in a 
maze of red-tape, political maneuvering and, 
last but not least, scheduling. 


Is there in existence a single facility, 
laboratory or test equipment of appreciable 
size, complexity or cost that the individual 
technologist is free to use without schedules, 
conferences, approvals, test plans, analyses, 
reports and work orders? Of course, a small 
company cannot provide the individual 
scientist or engineer with cvclotrons, super- 
sonic wind tunnels, multichannel comput- 
ing machines, completely equipped elec- 
tronic laboratories, etc., but neither docs it 
provide him with the company supervisory 
hierarchy, the tunc clocks, the multitude 
ous rules and regulations, the long lines of 
approval signatures, the forms, the clerical 
echelons and the loss of individual entity' 
and incentive. 

Rather than emulate amazement that the 
small technical group can make important 
contributions and can survive in the eco- 
nomic jungle of defense procurement, it 
appears that Aviation Week should ex- 
press a degree of surprise that significant 
progress (per dollar expended) has been 
accomplished under some of the major 
weapon system contracts. Under a different 
organizational structure than now accepted 
by the aeronautical and related industries in 
this country, perhaps the urge for self ex- 
pression. professional accomplishment and 
efficiency could be achieved in a large organ- 
ization. 

Thus the present corporate trend toward 
the acquisition of small outside groups sue 
cessful in these respects, by merger, purchase 
oi financial interest, would not be necessary. 

Speaking for mv company (The West 
Coast Research Corp.) which has been in 
operation for six years, we have weathered 
a number of economic storms and remained 
independent. Starting out as a group of 
consultants who devoted part time to solu- 
tion of problems in aerodynamics, ballistics, 
instrumentation and measurement, we found 
that the uncertainties of repeat business, 
when a particular problem was solved, de- 
manded some sustaining activity. This we 
sought in the design and fabrication of 
specialized instruments and equipment. It 
has apparently paid off on our level of opera 
tions. which we arc not too ambitious to 
overexpand, with attendant loss of manage- 
ment control and loss of individual satis- 
faction. 

After six years, we still find it expe- 
dient to maintain a sizable staff of con- 
sultants for particularly complex problems 
of any level of technical difficulty. The 
broad scope of out consulting staff permits 
us to operate effectively ( as well as efficiently 
costvvisc) on a wider range of technical sub- 
jects than is found in the capabilities of 
companies many times our size. The basic 
reasons, we feel, are mentioned above. Our 

testing, wind tunnels, computer measure- 
ment and control equipment in which our 
specialists make continual contributions. 
Our clients arc mainly the military and the 
defense contractors, although we Took for- 
ward to developments with which we hope 
to enter commercial technical markets. 

11. M. Spivack. PuESinENI 

West Coast Research Corp. 

Los Angeles, Calif. 
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NEW 

TWIN GYRO 
PLATFORM 



Revolutionary design. ..and accuracy to '< 4 ° per hour 


In a fully maneuverable twin gyro 
platform utilizing completely new gyro 
design principles. Sperry has achieved 
unprecedented accuracies in heading 
information and all-attitude flight. The 
first of these new Sperry systems will 
soon be delivered to the Air Force's 
Wright Air Development Center. 

This Sperry system provides azimuth 
drift rate as low as I / 4° per hour, and 

ute. The use of twin directional gyros 
and new design technique permits this 
extreme accuracy as it minimizes the 
disturbance torques inherent in con- 
ventional gyros. The low drift in the 
vertical axis minimizes turning error- 
permits freedom from erection control 
for longer periods of time. 

Coupled with dopplcr radar naviga- 
tors, the CEP (Circular Error Probable) 


is materially reduced due to exceed- 
ingly low drift inertial heading feature. 
The inertial heading output permits 
cither Great Circle or Rhumb Line 
flight paths. 

The compactness of the twin gyro 
system makes it extremely reliable and 
easy to maintain. No warm-up period is 
required due to the balanced thermal 
construction and the absence of fluids. 

The twin gyro platform has been de- 
signed to provide control information 
for complete and full maneuverability 
of high-performance aircraft without 
limit. Its full stabilization in all atti- 
tudes makes it especially adaptable for 
Low Altitude Bombing Systems, fighter 
maneuvers and missile applications. 

Write our Aeronautical Equipment 
Division for further information. 


FEATURES 

Low Random Drift 
Inertial Heading 

Great Circle or Rhumb Line Output 

No Gimbal Error 

Low Turning Error 

Multiple Roll-Pitch-Heading Output 

Compact 

Rugged 

No Warm-up Time 
Light Weight 

Platform IS lbs. 

Servo Amplifiers and 1 g lh s 

Heading Computer J 

AERONAUTICAL EQUIPMENT DIVISION 

emscopf co mp 4 Nr 

| Great Neck. New York 
DIVISION OF SPERRY RAND CORPORATION 
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lightweight ' Vi 
all-metal counterbored miniature self-locking nuts 


Have you analyzed the structural design advantages and 
weight-saving possibilities offered by ESNA’s AN approved 
versions of the new NAS low-height, lightweight, counter- 
bored types of self-locking nuts? 

For example, there is ESNA’s LHTM-TE and LHTA51 
series for structural applications which conform to NAS 679- 
695 drawings for low-height counterbored locknuts. These 
parts meet the tensile, vibration, twist- and push-out require- 
ments of MIL-N-25027 (ASG), performing satisfactorily at 
temperatures up to 550° F; they also meet AN-N-5 and AN- 
N-10 tensile specifications and are dimensionally interchange- 
able with AN363, 364, 365, 366 parts. These nuts combine 
high strength with lightweight and reduced height; the coun- 
terbored base eliminates use of shims to keep threads out of 
bearing. Extra weight savings can be obtained by using them 
with new 160,000 psi short thread length NAS bolts. 

Now, to meet the increasingly severe space limitations of 
new missile and avionic designs, ESNA announces the availa- 
bility of a full line of NAS miniature, counterbored self-locking 
nuts conforming to NAS 696, 697, 698 drawings. All of these 
new Elastic Stop nuts use ESNA's AN approved offset crown 
locking device which exerts locking torque radially and elasti- 
cally to assure vibration-proof tightness and extended re-usa- 
bility. 

For significant new developments resulting from space- 
and weight-saving fastener research look to ESNA, pioneer 
producer of the famous red collar Elastic Stop nuts. 



ELASTIC STOP NUT CORPORATION 
OF AMERICA 


MAIL COUPON FOR DESIGN INFORMATION 

Dept. N42-1025 Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 

Please send me the following free fastener information: 

Q Spec sheets on new Q Here is a drawing of our product. 

LHTA51 Series What type of self-locking fastener 

would you suggest? 

D Spec sheets on new 
LHTA51M Series 


Name Title. 


Company 

Street_ 

City Zone State. 


